
ROTATING VERTICAL RACKING SYSTEM AND METHOD FOR GROWING PLANTS FIELD OF
INVENTION 5Embodiments of the present invention provide a rotating vertical racking system and
method which allow for the efficient use of space for growing plants pf all types. BACKGROUND
10Traditional methods of agriculture usually involve growing plants using large plots of fertile land.
Using these methods, large areas of land must be cultivated. For example, various types of vegetables
or other agricultural products may be planted in long rows over many hectares of land. 15These
traditional methods of agriculture have many drawbacks. First, in many parts of the world, large tracts
of arable land may not be available due to geography and/or the fact that the land is being put to other
uses, e.g. housing, manufacturing, etc. Additionally, the productivity of these cultivated areas is often
dependent on the weather. In years having a sufficient mixture of rain and sunlight, the yields provided
20 may be good. In other years when the weather is not as cooperative, yields may be poor or even
non-existent. Even with modern fertilizers and irrigation, there is little opportunity to provide large
improvements in productivity. As these methods rely on large tracts of land to produce agricultural
products, people 25 who live in large cities and/or countries whose supply of arable land is limited
must rely on others to provide them with sufficient food. Such reliance may be undesirable, as it places
these people at the mercy of others, both growers and distributors, for their food supply.
30Furthermore, traditional agricultural methods are often labour intensive. The work can be very
difficult, and the financial rewards highly variable. The younger generation thus views farming as an
undesirable career choice. 



In commercial agricultural operations, very large machines are employed to reduce the 35amount of
labour required. However, these machines can be very dangerous to use. As these machines are
generally diesel powered, they may also produce a large 1  amount of pollution in their operation.
Various solutions to some of these problems have been attempted in both indoor clean rooms and
outdoor environments. For example, hydroponics as a farming method is  5 touted to be able to offer
higher yields over traditional farming through a somewhat controlled environment, by ensuring that the
plants obtain the essential mineral nutrients. Other methods may include the use of multiple shelves of
various types of plants grown in a greenhouse type of environment. These methods require large
amounts of energy to produce the artificial light necessary for plant growth. These  10 methods may
also be very labour and resource intensive. For example, the yields produced from conventional
farming techniques may be around 90 tons per hectare per year. The cost to produce these yields can
be assigned a general value of 1. Yields from a multiple shelf system may be as much as 240 tons per
hectare per year. However, as environmental controls, lighting, etc, are required to implement these
15methods, the cost may be 50 times the cost associated with conventional farming. It would therefore
be a great improvement in the art of a system and method could be developed which addresses on or
more of the above mentioned problems. 20 SUMMARY One aspect of the present invention provides a
rotating vertical racking system for growing plants, the system comprising: a frame; a drive mechanism
coupled to said 25 frame; and a plurality of racking trays coupled to said drive mechanism, each of
said racking trays being capable of supporting at least one plant; wherein said drive mechanism is
configured to rotate said plurality of racking trays. 



In alternate embodiments, the racking trays may be maintained in a substantially 30horizontal
orientation as said racking trays rotate. The drive mechanism may be powered by at least one of
water, electricity, and solar power. In further embodiments, the drive mechanism may further include: a
first plurality of sprockets coupled to one side of said frame, said first plurality of sprockets configured
35to receive and drive a first drive element; a second plurality of sprockets coupled to an opposite side
of said frame, said second plurality of sprockets configured to receive and 2  drive a second drive
element; and a water drive wheel configured to drive at least one of said sprockets using water power;
wherein each of said plurality of racking trays is coupled to said first and second drive elements. The
first and second drive elements may include first and second roller chains. In alternate embodiments,
the system may further include: a main water wheel positioned to be powered by flowing water from an
external source; an electric generator powered by the turning of said main water wheel; water pump
electrically connected to said electric generator, said water pump configured to pump water into an 10
elevated tank. The elevated tank may provide a source of water to drive said water drive wheel and to
water said plants. The drive mechanism may be configured to rotate said trays at a desired rate. The
system may also include means to automatically water said plants while said plants are rotating. 15A
further aspect of the present invention provides a method for growing plants, the method comprising
the steps of: providing a rotating vertical racking system for growing plants, the system comprising: a
frame; a drive mechanism coupled to said frame; and a plurality of racking trays coupled to said drive
mechanism, each of said racking trays being capable of supporting at least one plant; and driving said
drive mechanism to 20rotate said plurality of racking trays. In alternate embodiments, the method may
further include a step for automatically watering said plants while said plants are rotating.Power to
drive said drive 



mechanism may be provided by at least one of water, electricity, and solar power. 25 BRIEF
DESCRIPTION OF THE DRAWINGS     Embodiments of the present invention will be better
understood and readily apparent to 30one of ordinary skill in the art from the following written
description, by way of example only, and in conjunction with the drawings, in which: Figure 1 shows a
top plan view of a rotating vertical racking system for growing plants according to one embodiment of
the present invention; 35  Figure 2 shows a front plan view of a rotating vertical racking system for
growing plants taken along the "Y" axis as shown in Figure 1      Figure 3 shows a side plan view of a
portion of the rotating vertical racking system for 5growing plants taken along the "X" axis as shown in
Figure 1; Figure 4 shows a close-up front plan view of a portion of the rotating vertical racking system
for growing plants of Figure 2; 10Figure 5 shows a close-up side plan view of a portion of the rotating
vertical racking system for growing plants of Figure 3; Figure 6 shows a close-up top plan view of a
portion shown as dotted line box "6" of the rotating vertical racking system for growing plants as shown
in Figure 1; 



15 Figure 7 shows a close-up side plan view of a portion shown as dotted line box "7" of the rotating
vertical racking system for growing plants as shown in Figure 2;       Figure 8 shows a side view of one
embodiment of a racking tray which may be used 20with the system of Figures 1-7; Figure 8a shows a
top view of one end of the racking tray of Figure 8;    Figure 9 illustrates a schematic view of one
embodiment of a computer system that may 25be used to control the rotating vertical racking system
for growing plants shown in Figures 1-8. DETAILED DESCRIPTION 30 Embodiments of the present
invention provide a rotating vertical racking system and method which allows for the efficient use of
both space and energy resources for growing plants of all types. In a preferred embodiment, the
system is completely powered by flowing water from, for example, a river or stream. As will be
described in 35more detail below, the preferred embodiment of the system and method may thus be
considered "green" in every respect. Figure 1 shows a top plan view of a rotating vertical racking
system 100 for growing plants according to one embodiment of the present invention. Figure 2 shows
a front 5 plan view of the rotating vertical racking system 100 for growing plants taken along the "Y"
axis as shown in Figure 1. Figure 3 shows a side plan view of a portion of the rotating vertical racking
system 100 for growing plants taken along the "X" axis as shown in Figure 1. Figure 4 shows a
close-up front plan view of a portion of the rotating vertical racking system 100 for growing plants of
Figure 2. Figure 5 shows a close-up 



10 side plan view of a portion of the rotating vertical racking system 100 for growing plants of Figure 3,
Figure 6 shows a close-up top plan view of a portion shown as dotted line box "6' of the rotating
vertical racking system 100 for growing plants as shown in Figure 1. Figure 7 shows a close-up side
plan view of a portion shown as dotted line box 7" of the rotating vertical racking system 100 for
growing plants as shown in Figure 2. Figure 15 8 shows a side view of one embodiment of a racking
tray 260 which may be used with the system 100 of Figures 1-7. Figure 8a shows a top view of one
end of the racking tray 260 of Figure 8. With continuing reference to Figures 1-8a, the system 100
includes one or more rack 20 assemblies 200, and one or more water power assemblies 300. The rack
assembly 200 includes a support frame 210, one or more drive mechanisms 220, and a plurality of
racking trays 260 coupled to the drive mechanism 220. As will be described below in greater detail,
each of the plurality of racking trays 260 may be configured to support at least one plant. In the
illustrated embodiment of system 100, each rack assembly 25 includes two drive mechanisms 220,
each independently supporting a plurality of racking trays 260. However, it is understood that a single
drive mechanism 220, or more than two drive mechanisms 220, may be provided in a single rack
assembly 200. While the system 100 is described below as being powered by flowing water from a 30
stream, river, etc., it is understood that the system 100 may also be powered by a wind turbine/pump
assembly which provides the water power. Alternately, a solar powered pump may be used. In these
embodiments, the system 100 is thus completely self contained. No external energy source is
required. in other alternate embodiments, the system 100 may be powered by electricity, or by any
combination of water, wind, solar, 35and electric power.  Support Frame The support frame 210 may
include a plurality of vertical supports 212 and a plurality of horizontal cross-bars 214 coupled to the
vertical supports 212. in the embodiment 5 shown, the support frame 210 includes four corner vertical
supports 212, and four vertical supports 216. Similarly, in the embodiment shown, the support frame
210 includes four lower horizontal cross-bars 214a, four center horizontal cross-bars 214b, and four
upper horizontal cross-bars 214c. Additionally, the support frame includes four drive mechanism
horizontal cross-bars 215, and four vertical drive mechanism supports 10 219 which may be
connected to the drive mechanism horizontal cross bars 215 and/or one or more of the horizontal
cross-bars 214. The various supports may be joined together using, by way of example and not
limitation, various types of mechanical fasteners, brackets, welding, brazing, etc. A chain guide 218
may be connected to one or more of the horizontal cross-bars 214a, 214b, 214c and 215 to provide
support to the 15roller chain 222 and the racking trays 260. 



It is understood that various configurations for the support frame 210 may be used depending on the
size of the rack assembly 200 and the number of drive mechanisms 220. In the embodiment shown,
the support frame 210 is approximately 6.3 meters tall 20 and 3.2 meters square. In this embodiment,
the racking trays 260 may be approximately 3m x 0.3m x 0.075m. Each of the racking trays 260 may
have one or more compartments 264 configured to receive a plant (See, e.g. Figure 8). In a preferred
embodiment, the plants may be contained within polystyrene trays 262. It is understood that other
materials may also be used for the individual trays 262. Each of 25 the polystyrene trays 262 may
include multiple compartments for holding individual plants. However, as will be discussed in more
detail below, depending on the type of plants being grown, space available, etc., the support frame
210, racking trays 260, and polystyrene trays 262 may have any desired dimensions/ configurations
both larger and smaller than the embodiment shown. 30 The support frame 210 may be made from
any material capable of supporting the weight of the various components of the rack assembly 200. By
way of example and not limitation, the support frame 210 may be made from various metals, hard
plastics, composite materials, wood, etc. In a preferred embodiment, the four corner vertical
35supports 212 and four drive mechanism vertical supports 216 may be made from  100mm X 100mm
X 6mm thick steel square hollow sections. The horizontal cross-bars 214a, 214b, 214c and 215 may
be made from 100mm X 50mm X 6mm thick steel square hollow sections. While the embodiment of
the support frame shown provides for a substantially cubic structure for the support frame 210, it is
understood that other 5 shapes may also be used. By way of example and not limitation, the support
frame 210 may be in the shape of a parallelogram, a trapezoid, or other shapes and configurations as
desired. Figure 8 shows a side view of one embodiment of a racking tray 260 which may be 10 used
with the present system 100. Figure 8a shows a top view of one end of the racking tray 260 of Figure
8. In this embodiment, the racking tray 260 includes a single large compartment 264 which may
include a lower plate 269 for receiving a plurality of plant trays 262. The racking tray 260 may be
substantially rectangular in shape, although it is understood that other shapes may also be used. The
racking tray 260 15 may have a plate 266 on either of the long rectangular ends. The plate 266
provides a connection for the racking tray 260 to the roller chains 222 via hole 268. As best shown in
Figure 8a, a tray support 275 is coupled to each end of each of the racking trays 260 via hole 268. The
roller chains 222 may be coupled to each of tray supports 275. A reinforcing plate 276 may be used to
provide for sufficient structural stiffness to support 20 the weight of the racking tray 260. In some
embodiments, the racking tray 260 may also include one or more support channels 270 below the
lower plate 269 to provide for bending stiffness in supporting the weight of the plants. Similarly, the
racking tray 260 may include one or more upper flanges 271 to provide additional bending stiffness. It
is understood that various numbers, types, and sizes of channels 270, and various 



25 configurations of upper flanges 271 may be used. Similarly, the racking tray may be constructed of
sufficiently stiff material such that no channels 270 or upper flanges 271 are required. in a preferred
embodiment, the racking tray 260 may be made from aluminium which 30 has been bent to form the
general shape of the tray and channels 270. It is understood that other materials, including but not
limited to wood, plastics, other types of metals and/or metal alloys, may also be used without departing
from the scope of the present embodiments. 35 Drive mechanism on the rack assembly  The following
discussion will focus on a single drive mechanism 220 coupled to the support frame 210. However, it is
understood that the discussion applies equally to each of the drive mechanisms 220 which may be
coupled to the support frame 210. Similarly, the discussion which follows will focus on a water
powered drive mechanism 5 220. However, it is understood that similar structures using electric or
other drive means, as known to those of skill in the art, may be adapted to drive the plurality of racking
trays 260 given the teachings provided herein. Figure 7 shows a close-up side plan view of a portion
shown as dotted line box "7" of 10 the rotating vertical racking system 100 for growing plants as shown
in Figure 2. As best shown in Figures 2-7, the drive mechanism 220 may include a pair of roller chains
222. Each of the racking trays 260 may be coupled to and between the roller chains 222. In the
illustrated embodiment, the drive mechanism 220 includes a water drive wheel 230 (Figure 3) that
rotates about a hub 232. Details concerning the specific 15functions of the water drive wheel 230 are
provided below. In alternate embodiments, an electric motor (not shown) may be substituted for the
water drive wheel 230. A pair of single teeth sprockets 234a, 234b is coupled to the hub 232. A chain
236a connects sprocket 234a to a corresponding sprocket 237a attached to a straight bevel 20 gear
237. The straight bevel gear 237 is in turn connected to a long intermediate shaft 239. The
intermediate shaft 239 is connected to a lower straight bevel gear 237b. A detachable crank handle
239a connected to the lower straight bevel gear 237b allows for bypass manual control of the water
drive wheel 230. 25 As best shown in Figure 7, a chain 236b connects sprocket 234a to a
corresponding sprocket 240a attached to an input of a speed reducer 240. In this embodiment, the
speed reducer 240 is attached to the upper drive mechanism horizontal cross-bar 215. The speed
reducer 240 includes an output sprocket 240b coupled to a drive chain 242 coupled to a drive sprocket
242a which, in turn, drives a main chain sprocket 244 via a 



30 main drive chain 244a which drives the roller chain 222. In this embodiment, the main chain
sprocket(s) 244 is/are connected to the vertical drive mechanism support(s) 219. The roller chain 222
is further routed around an upper sprocket 246 and a pair of lower sprockets 248a, 248b (Figure 2).
Upper sprocket 246 may be connected to the upper horizontal cross bar 214c. The main chain
sprocket 244, upper sprocket 246 and lower 35sprockets 248a, 248b are configured to provide
sufficient separation of the racking trays  260 as the racking trays 260 rotate. While the discussion
above focuses on the various drive components located on one side of the drive mechanism 220 (the
main chain sprocket 244, the roller chain 222, the 5 upper sprocket 246 and the pair of lower sprockets
248a, 248b), it is understood that a similar structure may be provided on the opposite side. Together,
the various components of the drive mechanism 220 are thus configured to provide the rotational
energy required to rotate the racking trays 260. Each of the racking trays 260 are thus connected to a
roller chain 222 located at opposite ends of the frame 210. The holes 10 268 in the end plates 266 of
the racking trays 260 may be located a sufficient distance above a center of gravity of the racking trays
260 to provide for stability of the racking trays 260 as they rotate through 360 degrees. In a preferred
embodiment, the various sprockets are made from steel or other suitable 15 materials. The various
sprockets may be sized and configured with varying diameters and tooth counts as known to those of
skill in the art. However, it is understood that the various components of the drive mechanism 220 may
be made from different materials as known to those of skill in the art. Similarly, while the drive
elements are illustrated as chains 222, 236a, 236b, 242, and 244a, it is understood that other drive
elements 20including but not limited to for example, pulleys and belts, may also be used depending on
the size of the system 100. Water power assembly As discussed above, the embodiment illustrated
may be powered completely by water 25 which flows from an external water source (not shown). In
this embodiment, the water power assembly 300 may include a main water wheel 310 which is turned
by the external water source, such as a stream, river, etc. The main water wheel 310 is mounted on a
hub 312 which allows the main water wheel 310 to freely rotate. In one embodiment, the main water
wheel 310 may be configured to drive an electric 



30 generator 330 and/or a water pump 340. The electric generator 330 may be used, by way of
example and not limitation, to provide lighting for the system 100, to provide power for the computer
700 which may be used to control the system 100.       The water power assembly 300 may also
include a storage tank 350 elevated to a 35position above the water drive wheel(s) 230 to provide a
source of water to drive the  water drive wheel(s) 230. This will be discussed in more detail below. The
storage tank 350 may be mounted on, by way of example and not limitation, a plurality of tank support
columns 352. In this embodiment, the storage tank 350 may be filled by the water pump 340 via a
water inlet line 342. In alternate embodiments, a commercial 5water source may be used to drive the
main water wheel 310. In the embodiment shown, the water pump 340 may be powered by a belt or
chain 344. The belt/chain 344 is coupled to a sprocket 316 coupled to one end of the hub 312 on the
main water wheel 310, and to a pump input sprocket 346 connected to an input hub 10 348 on the
water pump 340. As the main water wheel 310 rotates, the chain 344 rotates the input hub 348 on the
water pump 340 to pump water via water inlet line 342 into the tank 350. The main water wheel 310
may be made from various materials including, but not 15 limited to, various types of wood, plastic,
metal composites, etc. In a preferred embodiment, the main water wheel 310 may be made from
aluminium or mild steel. In the embodiment shown, the main water wheel has a diameter of
approximately 2 meters. However, it is understood that, as discussed above with respect to the frame
210 and drive mechanism 220, the size of the main water wheel 310, and of the other 20components
of the system 100, may be scaled as desired depending on the size of the growing operation. The tank
350 may have a first outlet pipe 360 configured and routed to provide water to the water drive wheel(s)
230. In a preferred embodiment, once the water has passed 



25 through and turned the water drive wheel(s) 230, the water may be collected and routed to a return
flow pipe 362. The return flow pipe 362 may be connected to a second outlet pipe 364 extending from
the storage tank 350. An outlet 366 of the second outlet pipe 364 may be positioned above the main
water wheel 310 to provide additional driving force for the main water wheel 310, thus increasing the
efficiency of the system 30100. In a preferred embodiment, the system 100 may also include a water
outlet 370 connected to the return flow pipe 362 to provide water to the plants as they rotate.
Alternately, the water outlet may be connected to the first outlet pipe 360. One or more 35control
valves may be used to control the flow of water to the plants, water wheels, and  other parts of the
system. System Operation 5Depending on the dimensions of the system 100, there are various design
considerations which may be taken into account in order to provide for the efficient operation of the
system 100. By way of example and not limitation, such design considerations may include the type of
plant(s) being grown, the spacing between the racking trays 260, the weight of the racking trays 260,
the amount of available sunlight  10 in the particular location in which the system 100 is installed, etc.
The system 100 is designed to be highly flexible and adaptable to the growing of any sort of plant.
With reference to Figures 1-9 and the discussion above, one example of the operation of the system
100 will now be discussed. For the purposes of illustration, the operation  15 of the system 100 will be
described using lettuce as an example plant. However, it is understood that the system 100 may be
adapted to grow any type of plant as desired. By way of example and not limitation, the system 100
may be used to grow any type of food, herbs, flowers, etc. Additionally, as discussed above, while the
operational discussion will focus on a single drive assembly 220 mounted on a single frame 210, it  20
is understood that the system 100 may be configured using a plurality of frames/drive assemblies as
desired. in large scale operations, the system 100 may include hundreds or even thousands of drive
assemblies. It is understood that all such scalable systems are deemed to fall within the scope of the
appended claims. 



25In this embodiment, the racking trays 260 may be approximately 3m x 0.3m x 0.075m  and be
separated by a vertical distance of approximately 0.4 meters. This allows for sufficient space to
accommodate the growth of the lettuce prior to harvesting, and also to allow the lettuce to receive
sufficient light. Using this configuration, the racking trays 260 may weigh approximately 50 kilograms
each. The dimensions of the tower are  30 approximately at 6.3m high by 3.2m wide by 0.95m depth.
In this configuration, each support frame 210 may include a total of 28 racking trays driven by each of
the drive mechanisms 220. Each of the racking trays 260 may have one or more compartments 264
configured to receive lettuce which may be contained within the polystyrene trays 262. The
polystyrene trays may each have multiple compartments 262a for growing 35lettuce. By way of
example and not limitation, each polystyrene tray 262 may include  six separate compartments, and
each racking tray 260 may include one or more compartments 264 to receive the polystyrene trays
262. Each racking tray 260 is connected on either end to the roller chains 222 via tray 5 supports 275
(Figure 8a). As water from the first outlet pipe 360 passes over the water drive wheel 230, the water
drive wheel turns, thus activating the various chains and belts described above to slowly rotate the
racking trays 260. The flow rate of the water may be determined depending on the various design
considerations discussed above. For example, assume that we desire the system to provide 3 full
rotation cycles per 12 10hour period. In order to achieve this goal, we must determine the desired
rotational speed of the drive chain 222. In this embodiment, the drive chain is approximately 12.24
meters in length. In order to provide three complete rotations in each 12 hour period, one rotation must
be 15completed in 4 hours. Thus the speed of the drive chain 222 may be computed using the
formula: Velocity = Chain length (mm) / time (min)(1) 



20Using the values for chain length and time provided in Formula 1, in order to ensure one rotation
every four hours, the chain 222 must move at 51 mm/minute. In the illustrated system 100, given the
various gear ratios and the speed reducer 240, the water wheel 230 turns approximately 24
revolutions per minute in order to move the chain 222 at a rate of 51mm per minute. Depending on the
weight and spacing of the  25 racking trays 260, and the desired rotational speed rate, the flow of
water driving the water wheel 230 may then be adjusted to provide for this rotational speed (24
revolutions per minute). In this embodiment, the flow is then adjusted to be approximately 19 liters per
minute. 30in this embodiment, the drive mechanism 220 may be configured to move the racking trays
260 at, by way of example and not limitation, an estimated 1 millimeter per second. For the illustrated
embodiment of the system 100, this in turn results in 3 full cycles/rotations of the racking trays 260 in a
12 hour period. This provides all of the racking trays 260 (and the plants contained therein) with
adequate opportunities to 35receive natural sunlight, assuming normal weather conditions.In alternate
embodiments, the system 100 may be used indoors, and artificial lighting sources provided. In other
alternate embodiment, artificial lighting sources may be provided in outside systems 100 when low
light conditions exist for an extended period of time (i.e. in higher latitudes during part of the year). 5 It
is understood that various ranges may be used for the number of rotations of the system 100 in a
given period. By way of example and not limitation, the system 100 may be configured to provide for
0.5-20 rotations per 24 hour period. Similarly, the flow rate of the water, the weight and spacing of the
racking trays 260, the various 10  dimensions of the system 100, the amount of available sunlight etc.
may all be varied as desired by the user. As discussed above, in this embodiment, a single support
frame 210 takes up an estimated land area of 4.5m2 (3m x 1.5m). Yield results for the support frame
210 15 described in growing lettuce are estimated at 12,000 pieces per annum. Traditional farming
techniques, as discussed in the Background section, would provide an estimated yield of only 300
pieces per annum over the same area. Thus, the yield has been increased by a factor of 40! In terms
of the systems discussed in the background section, the yields for the preset system may be in the
range of 1000-4000 tons per 20 hectare per year. Additionally, as the system 100 is configured to run
on water power, the system uses one fifth of the resources required to perform conventional farming.
The system 100 is thus 250 times more efficient that the tray system discussed in the background
section! 



25It is understood that the size of the system 100 may be adjusted depending on the type of plant(s)
being grown. Thus, the height and width of the support frame 210, the distance between racking trays
260, the number of support frames 210 used in a particular system 100, etc., may all be adjusted as
desired. Similarly, the gearing, the size of the water wheels, etc may also be adjusted as desired. In a
preferred 30embodiment, the system 100 may be oriented with the long face oriented in an EastANest
direction to maximize the amount of sunlight provided to the plants.    in a preferred embodiment, the
system 100 may be controlled using a computer. Various algorithms may be implemented to control,
by way of example and not 35limitation, the rotational rate of the racking trays 260, the amount of
water provided to  the plants being grown, etc. For example, a sensor may be provided in the system
100 to measure the speed of the chain 222. A computer controlled valve may be employed to adjust
the water flow rate to the water wheel 230 to provide for a desired chain speed. 5 Thus, some portions
of the description above are explicitly or implicitly presented in terms of algorithms and functional or
symbolic representations of operations on data within a computer memory. These algorithmic
descriptions and functional or symbolic representations are the means used by those skilled in the
data processing arts to 10 convey most effectively the substance of their work to others skilled in the
art. An algorithm is here, and generally, conceived to be a self-consistent sequence of steps leading to
a desired result. The steps are those requiring physical manipulations of physical quantities, such as
electrical, magnetic or optical signals capable of being stored, transferred, combined, compared, and
otherwise manipulated 15 Unless specifically stated otherwise, and as apparent from the following, it
will be appreciated that throughout the present specification, discussions utilizing terms such as
"scanning", "calculating', "determining", "replacing', "generating', "initializing", "outputting", or the like,
refer to the action and processes of a computer system, or 20 similar electronic device, that
manipulates and transforms data represented as physical quantities within the computer system into
other data similarly represented as physical quantities within the computer system or other information
storage, transmission or display devices. 25The present specification also discloses apparatus for
performing the operations of the methods. Such apparatus may be specially constructed for the
required purposes, or may comprise a general purpose computer or other device selectively activated
or reconfigured by a computer program stored in the computer. The algorithms and displays presented
herein are not inherently related to any particular computer or other 



30apparatus. Various general purpose machines may be used with programs in accordance with the
teachings herein. Alternatively, the construction of more specialized apparatus to perform the required
method steps may be appropriate. The structure of a conventional general purpose computer will
appear from the description below. 35  In addition, the present specification also implicitly discloses a
computer program, in that it would be apparent to the person skilled in the art that the individual steps
of the method described herein may be put into effect by computer code. The computer program is not
intended to be limited to any particular programming language and 5 implementation thereof. It will be
appreciated that a variety of programming languages and coding thereof may be used to implement
the teachings of the disclosure contained herein. Moreover, the computer program is not intended to
be limited to any particular control flow. There are many other variants of the computer program, which
can use different control flows without departing from the spirit or scope of the invention. 10
Furthermore, one or more of the steps of the computer program may be performed in parallel rather
than sequentially. Such a computer program may be stored on any computer readable medium. The
computer readable medium may include storage devices such as magnetic or optical disks, memory
chips, or other storage devices 15 suitable for interfacing with a general purpose computer. The
computer readable medium may also include a hard-wired medium such as exemplified in the Internet
system, or wireless medium such as exemplified in the GSM mobile telephone system. The computer
program when loaded and executed on such a general-purpose computer effectively results in an
apparatus that implements the steps of the preferred 20 method. The invention may also be
implemented as hardware modules. More particularly, in the hardware sense, a module is a functional
hardware unit designed for use with other components or modules. For example, a module may be
implemented using discrete 25electronic components, or it can form a portion of an entire electronic
circuit such as an Application Specific Integrated Circuit (ASIC). Numerous other possibilities exist.
Those skilled in the art will appreciate that the system can also be implemented as a combination of
hardware and software modules. 



30 The method and system of the example embodiment can be implemented on a computer system
700, schematically shown in Figure 9. It may be implemented as software, such as a computer
program being executed within the computer system 700, and instructing the computer system 700 to
conduct the method of the example embodiment. 35  The computer system 700 can include a
computer module 702, input modules such as a keyboard 704 and mouse 706 and a plurality of output
devices such as a display 708, and printer 710. 5 The computer module 702 can be connected to a
computer network 712 via a suitable transceiver device 714, to enable access to e.g. the Internet or
other network systems such as Local Area Network (LAN) or Wide Area Network (WAN). The
computer module 702 in the example includes a processor 718, a Random Access 10 Memory (RAM)
720 and a Read Only Memory (ROM) 722. The computer module 702 also includes a number of
Input/Output (I/O) interfaces, for example I/O interface 724 to the display 708, and I/O interface 726 to
the keyboard 704. The components of the computer module 702 typically communicate via an
interconnected bus 728 and in a manner known to the person skilled in the relevant art. 15 The
application program can be supplied to the user of the computer system 700 encoded on a data
storage medium such as a CD-ROM or flash memory carrier and read utilizing a corresponding data
storage medium drive of a data storage device 730. The application program is read and controlled in
its execution by the processor 718. 20Intermediate storage of program data maybe accomplished
using RAM 720. Embodiments of the present invention as described above provide several
advantages over the prior art. The racking trays, stacked in a vertical manner with adequate space in
between for growth and reception of light, drastically increases the yield over similar 25 size land using
traditional farming methods. The racking trays may be made from, by way of example and not
limitation, aluminium, which is recyclable and enhances the main ideology of a green environment
framework within the system. In one embodiment, 6063 aluminium may be used. However, it is
understood that various types of materials including, but not limited to wood, plastic, composites,
metals and 30metal alloys may be used. 



The system is both adaptive and flexible. The height difference between the trays can be adjusted to
suit different plants/crops/vegetables. The depth of the racking trays can also be easily customised for
other vegetables requiring deeper or wider spacings. The 35water supply to the plants can also be
controlled to ensure optimal growth patterns.  Artificial lighting may be used to offset any unexpected
changes in weather, i.e. cloudy or rainy days where natural sunlight is at a premium for the
vegetables/plants/crops. Similarly, the size of the frame may be adjusted depending on the specific
application. For example, a very large frame (10 meters high or larger) may be used in commercial
5applications, while a 1 meter frame may be provided in residential balcony settings. The
embodiments of the present invention as described also provide for the incorporation of "green" power
in the whole system. By using water to drive the system, no commercial power need be consumed in
the production of any desired plants. The 10system in thus non-polluting, and well as highly efficient in
terms of crop yields. By using the embodiments of the present invention as described herein, the
farming environment may be managed and controlled to ensure sufficient lighting, adequate water
provision, efficient soil composition, etc. to provide a regular supply of quality 15 vegetables and/or
other products. The embodiments introduce a modern factory production concept to the growing of
plants, as compared to the traditional method(s) of farm work. The embodiments offer largely improved
yields and productivity, and require fewer personnel to manage. The embodiments allow basic
subsistence farming to be done almost anywhere as opposed to the age old thinking that it is usually
and almost 



20always done in some faraway outskirts of any cities. The embodiments provide a solution to the
urgent problem that the world is running out of farrnable land, as the concept relies on considerably
less land than traditional farming. The embodiments also serve as a palatable avenue to
introduce/encourage 25 our younger generation to get acquainted with nature in these obsessively
internet dominant times through structured educational visit programs. Due to the ease of
maintenance, the embodiments may be incorporated in homes, buildings, and/or other structures. In
these locations, the embodiments may be used to, for example, grow a large variety of flowers and
take the by now common notion of a garden city to a whole 30new level. The embodiments also
provide a highly complementary tool for urban renewal, as they promote the "green" message,     It will
be appreciated by a person skilled in the art that numerous variations and/or modifications may be
made to the present invention as shown in the specific 35embodiments without departing from the
spirit or scope of the invention as broadly  described. The present embodiments are, therefore, to be
considered in all respects to be illustrative and not restrictive.  CLAIMS 1.A rotating vertical racking
system for growing plants, the system comprising: a frame; a drive mechanism coupled to said frame;
and 



a plurality of racking trays coupled to said drive mechanism, each of said racking trays being capable
of supporting at least one plant; wherein said drive mechanism is configured to rotate said plurality of
racking trays. The system of claim 1, wherein said racking trays are maintained in a substantially
horizontal orientation as said racking trays rotate. 3.The system of claims 1 or 2, wherein said drive
mechanism is powered by at least one of water, electricity, and solar power. The system of any one of
the preceding claims, wherein said drive mechanism further comprises:        a first plurality of
sprockets coupled to one side of said frame, said first plurality of sprockets configured to receive and
drive a first drive element; a second plurality of sprockets coupled to an opposite side of said frame,
said second plurality of sprockets configured to receive and drive a second drive element; and       a
water drive wheel configured to drive at least one of said sprockets using water power; wherein
each of said plurality of racking trays is coupled to said first and second drive elements. The system of
claim 4, wherein said first and second drive elements comprise first and second roller chains. The
system of claims 4 or 5, further comprising:        a main water wheel positioned to be powered by
flowing water from an external source;  



an electric generator powered by the turning of said main water wheel;  and        a water pump
electrically connected to said electric generator, said water pump configured to pump water into an
elevated tank. The system of claim 6, wherein said elevated tank provides a source of water to drive
said water drive wheel and to water said plants. The system of any one of the preceding claims,
wherein said drive mechanism is configured to rotate said trays at a desired rate. The system of any
one of the preceding claims, further comprising means to automatically water said plants while said
plants are rotating. A method for growing plants, the method comprising the steps of:       providing e
rotating vertical racking system for growing plants, the system comprising: a frame; a drive mechanism
coupled to said frame; and        a plurality of racking trays coupled to said drive mechanism, each of
said racking trays being capable of supporting at least one plant; and driving said drive mechanism to
rotate said plurality of racking trays. The method of claim 10 further comprising automatically watering
said plants while said plants are rotating. The method of claims 10.or 11, wherein power to drive said
drive mechanism is provided by at least one of water, electricity, and solar power. 


