ROTATI NG VERTI CAL RACKI NG SYSTEM AND METHOD FOR GROW NG PLANTS FI ELD OF

| NVENTI ON 5Enbodi nents of the present invention provide a rotating
vertical racking system and nethod which allow for the efficient use of
space for growing plants pf all types. BACKGROUND 10Traditional nethods of
agriculture usually involve growng plants using |arge plots of fertile

| and. Using these nethods, |arge areas of |and nust be cultivated. For
exanpl e, various types of vegetables or other agricultural products may be
pl ant ed |n | ong_rows_over many_ hectares_of |and. 15These traditional

met hods of R gUNﬁMEETF%le KINGSBETRY AND METHOP Ry GRPWING t he
wor | d, Iarge tracts of arable |and ReANF& be avail abl e due to geography
and/or the fact that the land is being put to other uses, e.g. housing,

manuf act uLjng, i itionally, the productivity of these cultivated

areas is %ﬁg’noﬁi'ﬁ\éﬁﬁ’g%# on the weather. In years having a sufficient
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non- exi st en ven w b rt ers a ereis little
opportunity to provide |arge inprovenents in product|V|ty. As these
nethods rely on large tracts of |land to produce agricul tural products,

people 2 n large cities and/or countries whose supply of arable
land is |?§%@R§&4C\@§'{’ rely on others to provide themw th sufficient food.

Such el i Bradiionalyndtsodsnafeagricalbire  usaslly mvmira«ge:ﬁvimgmmetspmm argd plokeofrer cy
of other Sy #?é’?ahg?gjg\(‘@%sé%’etﬁddét A ﬁ %§ of I%RJ m‘iJE&edercu t@?flgds ‘#BELXample

30Furt hernore onal agri tu
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hi ghly vasveablapy nébiareg@pizgger generation thus views farmng as an
undesi rabl e career choi ce.

15 These traditional methods of agriculfure 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 iand is being put to other uses, e.g. housing, manufacturing, etc.
Additionally, the productivity of these cultivaied areas is often dependent on the
weather. In years having a sufficient mixture of rain and sunlight, the yieids 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 fracis of tand to produce agricultural products, people
25 who live in large cities and/or countries whose supply of arabie iand is limited must rely
on others to provide them with sufficient foed. Such reliance may be undesirable, as it
places these people at the mercy of others, both growers and distributors, for their food

supply.

30 Furthermore, 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 iarge machines are employed to reduce the
35  amount 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



In commercial agricultural operations, very |large machines are enployed to
reduce the 35anount of |abour required. However, these machi nes can be
very dangerous to use. As these nachines are generally diesel powered,
they may al so produce a large 1 anount of pollution in their operation.
Various solutions to sone of these problens have been attenpted in both

I ndoor clean roons and outdoor environnents. For exanple, hydroponics as a
farmng nethod is 5 touted to be able to offer higher yields over
traditional farm ng through a somewhat controlled environnent, by ensuring
that the plants.obtain. t fal mneral nutrients. O her nmethods ma

I ncl ude tﬁ@ H@éﬁgPhﬁﬁ?Fthwgéﬁgﬂégs of various types of plants grown in g
greenhouse type of environnent These net hods require |arge anmounts of
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as nmuch a cYare pe|g year wever tgeﬂ |ronrrent al

control s, nd:tnghttl n@th@timethadsemaé!q%ﬁ V‘@jﬂ'leousi":%l”é‘?@lﬁ 1%' DR BB t he
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year, The cost to produce these yields can be asagned a general value of 1. Yields

from a mulfiple shelf system may be as much as 240 tons per hectare per year.
However, as environmental controls, lighting, etc, are required to implement these
15  methods, 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 couid be
devetoped which addresses on or more of the above mentioned problems.

20

SUNMARY

One aspect of the present invention provides a retating vertical racking system for
25 growing plants, the system comprising: a frame; a drive mechanism coupled to said

frame; a plurality of racking trays coupled to said drive mechanism, each of said
racking trays being capable of supporting at least one plant; and an elevated tank
providing a source of water to water said plants via conduits mounted to the frame;
wherein said drive mechanism is configured to rotate said plurality of racking trays
30 and comprises a water drive wheel configured to be connected to the conduits such

that at least a portion of water supplied from the source of water is usable to drive

said water drive wheel.
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frame; a plurality of racking trays coupled to said drive nmechanism each
of said racking trays being capable of supporting at |east one plant; and
an el evated tank providing a source of water to water said plants via
conduits mounted to the frane; wherein said drive nmechanismis configured
to rotate said plurality of racking trays 30 and conprises a water drive
wheel configured to be connected to the conduits such that at |east a
portion of water supplied fromthe source of water is usable to drive said
water drive wheel. 35 1In alternate enbodi nents, the racking trays may be
mai ntained in a substantially horizontal orientation as said racking trays
rotate. The drive mechani sm may be powered by at | east one of water,
electricity, and solar power. In further enbodinents, the drive nechani sm
may further include: a first plurality of sprockets coupled to one side of
said frame, said first plurality of sprockets configured to receive and
drive a filn itechatey embbdiments, the Secidmyd irpyumadyi by rodintsjmed cked subsiapiadyl t o an
opposi te gile ol SRhAnll ULCsaf AalaReFand Bl AThLYuRk SBLAGIR! Sndy0pd | gur ed
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wherei n each of said pIurallty of racklng trays is coupled to said first
and secon? rive el enents h E and sec Q drhvgaeleqeqFﬁra |nclude
first and'® ﬁHei"‘BP‘iﬁ@F“{?hé % ”"%”’Pﬁ”%’%#ﬁ% UG AR N f SRl yst em may
further i splodkiss coumed 1o ovet side wheaill fpoei said Mt pttmaiheofpﬁamkeu dopfiféred ng
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10 el evated tank. The conduits conprise conduit elenents to re-direct
wat er downstream fromthe water drive wheel to the main water wheel for
assisting driving the main water wheel. The drive nmechani sm nay be
configured to rotate said trays at a desired rate The system may al so

I nclude nmeans to automatically water said plants while said plants are
rotating. 15A further aspect of the present invention provides a nethod
for growi ng plants, the nethod conprising the steps of providing a frane;
providing a drive nechani smcoupled to said frane urality
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15 .
A further aspect of the present invention provides a method for growing plants, the method

comprising the steps of: providing a frame; providing a drive mechanism coupled to said
frame; providing a plurality of racking trays coupled to said drive mechanism, each of
said racking trays being capable of supporting at least one plant; providing an elevated tank

20 providing a source of water to water said plants via conducts mounted to the frarhe; wherein
said drive mechanism is configured to rotate said plurality of racking rays and
comprises a water drive wheel; and connecting the water drive wheel to the conduits
such that at least a portion of water supplied from the source of water is used to drive
said water drive wheel.

25
The method may further comprise providing a main water Wheei positioned to be powered by
flowing water from an external source; providing an electric generator powered by the
turning of said main water wheel; and providing a water pump electrically connected to

30 sald electric generator and pumping water into said elevated tank using said water pump.
The conduits may comprise conduit elements, and the method may further comprise re-

directing water downstream from the water drive wheel fo the main water wheel for

assisting driving the main water wheel.
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only, and in conjunction with the drawi ngs, in which: Figure 1 shows a top
pl an view of a rotating vertical racking systemfor grow ng plants
according to one enbodi nent of the present invention; Figure 2 shows a
front plan view of a rotating vertical racking systemfor growi ng plants
taken along the "Y' axis as shown in Figure 1; Figure 3 shows a side
pl an view of a portion of the rotating vertical racking systemfor

5growi ng plants taken along the "X' axis as shown in Figure 1; Figure 4
shows a cl ose-up front plan view of a portion of the rotating verti cal
racki ng systemfor grow ng plants of Figure 2; 10Figure 5 shows a cl ose-up
side plan view of a portion of the rotating vertical racking systemfor
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

cl ose-up side plan view of a portio wn as dotted line box "7" of the
rotating BRIER BEBCR&H%%E‘I‘%RW%W ng plants as shown in Figure 2;
Figure 8 shows a side view of one enbodi nent of a racking tray which may
be used 20wi th the system of  Fi qures .1+7;.Fi dMaWeadily hpparehtaw of
one end oEMPREMERSGIARE PF%E?”H“"%&{;DS‘%‘&&ZP eﬁé%‘?ﬁ;sgﬁg 11 ust ?aﬁ%:s %rﬁ%ie
schemat i Cond eWorEihagnexilEntnei arefomde olewng wripn SFEFBfien: Y VaHY) =5 used
;[(r)] pont ro(l)n!;[{,haendrilg])tcgrgjbggioylewim ﬁ]@dré@lﬁbé‘mgwﬁﬁtﬁl emfor gr O_WI ng plants shown

Figure 1 shows a fop plan view of a rotating verticai racking system for growing plants

according to one embodirment of the present invention;
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Fi gures 1-8. DETAI LED DESCRI PTI ON 30 Enbodi ments of the present invention
provide a rotating vertical racking system and nethod which allows for the
efficient use of both space and energy resources for growi ng plants of all
types. In a preferred enbodi nent, the systemis conpletely powered by
flowing water from for exanple, a river or stream As will be described
in 35 nore detail below, the preferred enbodi nent of the system and net hod
may thus be considered "green"” in every respect. Figure 1 shows a top
pl an vi ewFighrez smi\mstsi ingnt\pmnt\iieyabf 7 etdtinggvesticat reoking System fagropwwing pfanént s
accordi ng ent invention. Figure 2 shows a
front 5 pﬁag%n gt:ag of t )Ee‘?rg%tsﬁ“ﬁ{g \lgq{r§?cal racki ng system 100 for grow ng
plants taken along the "Y" axis as shown in Figure 1. Figure 3 shows a
?I de pl anFlgu@vxs Shoves @@rdblpm \Qéw'foﬂﬁ ;fo)ﬁ(toa:tttfﬁ@a Wﬁéthig%ﬂ:céia@lik[ﬁ@s@j?hégﬂ 100 .
or gr ant en the " X! own in Figure i gure
shows 52 rgglﬁwglﬁgar]ﬁ?%%? IIO M’g? azs %‘?’? %oiﬁauréqt he rotating vertical
racki ng system 100 for grow ng plants of Figure 2. Figure 5 shows a
close-up 8,3 denglag chs@—VMpOff'or@ %r\hé\prbf%fpam 50hatrbiabhg! @dridf *bcidirRC ki Ng
system 100 ? grow ng p fD Figure 3. Figure 6 shows a close-up top
pl an vi e\/ﬁ@?e”&f%(9FQ"Y"EE1F"§'FF6\F&EF'§§[90%tted line box "6" of the rotating
vertical -racking system 100 for grow ng pl ants as shown in Fi gure 1.
Fi gurg, 7 hows ded line
box "7° o?’gvrﬁ FB% Clo l%tg%%marﬁg’é% %\Na(s)FI em&rlth%)?&o@%g%\;\%?\gg% ants as
shown i n $istam @rgro\wsguﬂ@ts_’@sfzﬁu@ﬁaws a si de vi ew of one enbodi nent of a
racking tray 260 which may be used with the system 100 of Figures 1-7.
Fi gure 8a_shows ew of one end, of the 60, 0of Jure 8.
W cont TR KUl GFRSELR P RAT MR o18 BATIOT ARSE, & SHHeRae PRET D Deune. or
nor e r ackrotating vertical racking system for growing plants as shown in Figure 1;

15

Figure 7 shows a ciose-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
20  with the system of Figuras 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
25 be used to control the rotating vertical racking system for growing pianis 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 piants 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
35 more detail beiow, the preferred embodiment of the system and method may thus be
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20 assenblies 200, and one or nore water pomér assenbl i es 300. The rack
assenbly 200 includes a support franme 210, one or nore drive nechani sns
220, and a plurality of racking trays 260 coupled to the drive mechani sm

220. As will be described belowin greater detail, each of the plurality
of racking trays 260 may be configured to support at |east one plant. In
the illustrated enbodi nent of system 100, each rack assenbly 25 incl udes

two drive nechani snms 220, each independently supporting a plurality of
racki ng t¢enpgiepsgraapiserery respsics under st ood that a single drive mechani sm
220, or nore than two drive nmechani sns 220, may be provided in a single
rack assenbly 200. Wiile the system 100 is described bel ow as being
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combi nat i terJb %{lﬁ ol ar, 35and_ e (]:t ri.c ort Frane
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e T veo e chab PR TN g one i S DigS Pevain Palfar TRl 2 dphedine i ve
nmechani snmsmptug\sarﬂtﬁl @tknghysidém rtag fduegrow;ng@tanajastmotrvhm Bigunee2, nBigly@ni sm

hori zant &} GhASs sﬂé%ngf%n%%tgidlrﬂé}ﬁ op: 3 r?B{ rgq ﬁ‘jjeyr ﬁébe\fvilﬂeﬁ h% r?)teal]seﬁ rmﬁt?ls bars

214. The various su ol ne exanpl e
and not |hasysemotPo foﬂ%%ﬁsh ypcéauref@an%@warﬁ @alwer“a@ftw oftih%wa@étng

wel di ng, tkgymortgp,gaté:g A chain guide 218 may be connected to one or nore
of the horizontal cross-bars 214a, 214b, 214c and 215 to provi de support
to the 15roller chain 222 and the racking trays 260. It is understood that
vari ous cbilif cguinatigorterédroe to rigusesp péat ther susten? 100 heipdbe ons ed mibependti ng on

the sigze égfseﬁqtaﬁesrm RS %%gmrxn&@%ﬁmw@r égém%ﬁesoéo@rw@ ré&ﬁga@sm 220.
In the enbodi nent shown he support frame 210 1's approxi mate met ers
tall 200 includes a support frame 21 one or more drive mechanlsms 220, and a piura][ty

of racking trays 260 coupled io 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 iliustrated embodiment of system 100, each rack assembly
25 includes two drive mechanisms 220, each independently supporting a plurality of
racking trays 260. However, i is understood that a single drive mechanism 220, or
more than two drive mechanisms 220, may be provided in a singie rack assembiy 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 embodimenis, the system 100 is thus completely self

contained. No external energy source is required. In other alternate embodiments, the

sysiem 100 may be powered by electricity, or by any combination of water, wind, solar,
35  and electric power. |



20 and 3.2 nmeters square. in this enbodi nent, the racking trays 260 may be
approximately 3mx 0.3m x 0.075m Each of the racking trays 260 nay have
one or nore conpartnents 264 configured to receive a plant (See, e.qg.
Figure 8). In a preferred enbodi nent, the plants may be contained within
pol ystyrene trays 262. It is understood that other materials may al so be
used for the individual trays 262. Each of 25 the pol ystyrene trays 262
may include nmultiple conpartments for hol ding individual plants. However,
as wll be discussed in nmore detail below, depending on the type of plants
bei ng grogg? avallable etc., the support frane 210, racking trays
260, and yrene trays 262 nay have any desired di nensions/
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tgep; g\élk ?ﬁﬁ%ﬁﬁﬂ%&@g@g Zédnﬁ@ﬁrlétﬂ ab rrrgéétanféé %eﬁignti ;&Ce%:J%@ritlgl?rg 22§helr\’"%i g lhtS 0of
e bae et afbeaimash ot PEREIASY o So0EE! NI BRI s 230 dbk o
provi de fiowelsemdi thg cﬁherfrﬁatesais maysaismpm tzsetgfot the imdivigind! trafs P8 Bhansfs.

Slml ri t r. fi es 271
to pr §VI ye é%& |0na %y g ngﬁiness g%o%gﬁﬁérérSBPSQB{HﬁaT&\k;igPIQOUS
nunbers, RigpPes! Hoa'ﬁwersaiwl g dishegsad s MeT detgh gelpwr Herpndips andhe ityer &ft i ons
of upper didR8e8hg %VOMrﬂgﬁlaééeavﬁﬁﬁﬂe . %é%ﬁb;yortf?éh@e PR KadRGhgltFaRy 26 Vare

u

constructed of s ient | ch els 270 or
Ol R rar e co? M b oy RSP oe chBirhons DO RS s
tray 260 smmfiebisamétdeerfibaimantiamownum whi ch 30 has been bent to formthe
genekrgl shape of the tray and channels 270. It is understood that other
materials, including but not [imted to wood, plastics, other types of
metal s andEosuRRetiaTans 1249 snaymbe ERYD e@ a%a‘%ﬁfﬁhéﬁﬁa%ﬁhﬁlﬁﬁﬁ?@'fﬁr% t he

scope of vidignt R eseRiriorBRedipaREIS of the rack assembly 200. By way of example and
not limitation, the support frame 210 may be mads from various metals, hard plastics,

composite materials, wood, etc. in a preferred embodiment, the four corner vertical
35 supports 212 and four drive mechanism vertical supports 216 may be made from
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35 Drive nmechanismon the rack assenbly The follow ng di scussion wl|
focus on a single drive nmechanism 220 coupled to the support frame 210.
However, it is understood that the discussion applies equally to each of
t he drive.nechani snms 220 which may be coupled to the support frane 210.
Simlarly, the discussion which follows w Il focus on a water powered
drive nmechanism5 220. However, it is understood that simlar structures
using electric or other drive nmeans, as known to those of skill in the
art, may HOMEEApt00mm & &mm ylick steelsouarg) hollgw sections k T hg herzeptal oeesgpFen t he
tea;:_hl ngsz;]Wapsz;gz1ltateragidlnz1fh@w@" @gé@?ﬁbﬁn a?ﬁh@sxismfnrﬁ desmmt FHICKY 18 YY |C<)f a
portion shown as dotte e hox .0 ero ing vertical racking
st em 108G RPBaPHs1 Wiile TR eruilifertP EietipRos f e 8tk PR for

Fi gur es 22 Bubstémdiatly cutsc sgatiarn ©omiE26uppoyt iraroé A8, & ipanderstood dhdtestherhai ns
222. c i r d . e

roll er%ac hhszﬁ% hesg %%%%P?e{?%g&.i ?YE’SE ?g?ﬁx%%g%%ﬁbr@rﬁg h{)rﬁéﬁé;%p@g&wngc aztr?:asm 220
i ncl udes BaNRe Brihgiphare dipgaraliphgrantisylisrezaly. enribershepgeandassligurationsh 232.
Detai |l s cqywerireéd.ng the specific 15 functions of the water drive wheel 230
are provided below. In alternate enbodi nents, an electric notor (not
shown) nmay be substituted for the water drive wheel 230. A pair of single
t eet h spridgietdssiz8viaa sRBMew of oo Edddinuent [0 alrabkiRg fray A6¢ ndiah 236 de

connegt s jRHAGHCIhe 23880k %¥§teﬁa0’&(§cf:‘5 PRAAL BY FBWO KRy Aadbrahbagiied &g 2
strai ght bevel 20 gear_237. The_stralght bevel gear 237 is in turn
connect ed2FNGIrgy ¢hfigradailathis enbpdmsnigtherreking ray RUNLdessh aingle239g i s

connect edage oﬁnip@MﬁﬁntSZB%\jv@H‘ﬁ rr’@@t\h&ilumrowl%ﬁbte 2691&:1&[; a@d&arbwll | lg€a fﬁiueamg ¢fandl e
239a con e r..Straj v L. 2 allo . Or ass
manual c}ﬁﬁgﬁay%?x?hemg\t,%wié it%g%e%\%y}foggb}?nﬁlybéeﬁangﬁ%r nisrt?a 'gure 7,
a chai n Zdtbbugioihiregndersiped dlat otr@B shapas may sispdwpesedi nthesiaciiok ey 250a

att aghed 4 !ﬁ’eﬂreid”';ﬁlﬂtfe 6 ch SREE ﬁm@%ﬁ@%g@ﬁ&lar‘éﬁd&hﬁﬁe ‘E;[H?é)ﬁ'éé@r@@ideé he speed
reducer 240 is a t@geged to thgpﬁg}gtgr drive nmechani sm hori zontal cross-bar

215. The Cé’ﬁ%‘%ﬁ“? racking trap eéﬂ*%ﬁ*ﬂ%’ﬂﬁ 2%2pYi%ER’€=t25§465 b%%?LﬁB‘P%’B to a
dri ve chén Rigdél8 audyetipbort 278l id aoaplefno ek ertddaash btihe radkirigirays 2801 ves a

: hai b . : ; . > rad ; H
ol e o ABEI56° T Hhiet' el 222 Hioy o chiifec RPeaha et Ay Mipldhr 49858,
i s/ are cORRBEHRAPIEE 218emev pe Meed todrevide fap SUERPRIAIMIOINER) SETTnsEs 1SPPPhie

7 | S0y e kit oo dong ypiam e ethopioot sad < bl
connect cd B HE HpBEre (IR bR s bear oA A Po QR Br ocket
244, uppdendipg ctiretss 24 Suppndirigdhe weRBs pt ibe lpgnss. 28Balary, 48braakieg trapf26gur ed to
ItO; g;;d‘;Gg\ﬁy‘gbg%g&né&ﬁ%@dpﬁBr fngb1871 BFkbIGe bidHshal bS8 RS ack! ng
understood that various numbers, fypes, 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 reguired.

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 fypes of metals
and/or metal alloys, may aiso be used without departing from the scope of the presant
embodiments.

35  Drive mechanism on the rack assembly



Wi |l e the di scussion above focuses on the various drive conponents |ocated
on one side of the drive nechani sm 220 (the main chain sprocket 244, the
roller chain 222, the 5 upper sprocket 246 and the pair of | ower sprockets
248a, 248b), it is understood that a simlar structure nay be provided on
the opposite side. Together, the various conponents of the drive nmechani sm
220 are thus configured to provide the rotational energy required to
rotate the racking trays 260. Each of the racking trays 260 are thus
connect edTlisofaliowiol |discusdien wilR22ud oc &t eitkglet drvppostiaeisengl opunidtetd thane 210.

The hol esg %g?;ﬁ:%:ﬂe”ﬂd‘%%gvé}' ﬁt@%ng&@to% tf‘g&eth %@Eb%ﬁ 5@%@5 %egalgﬁ‘i\él

| ocated a i cl ent di stance above a center ravi t
trays 260830 @iy diee Meehanigns P?Q W 5'—1“ [ig)) b?eﬁ?!épiﬁg t rﬂéﬁy§u%{5 feang RaG: rot ate

th(r]I ou]gh B@aﬁmé@,grtteae@lscdﬁama vﬂf@f fendsvaﬂwmrfbasb csfe@tm,atérfpawéwdldmﬁ n%Uh@ﬁ(Eﬁt s are
made te or other SUI var.l.ous ro ets may
o LR, HowRraro s iRl Ben SrliRE Sl s kit SRRHS R R b o
to those méarsklalslknown tdéhosetof skihietier arti may e atadpiedtiooive bt piutadityvelr i ous

conponent.§ |,g,f] WenTRS haRkhis QigaBYels, made fromdifferent materials
as known tg t ose 2c{f)?gsklﬂ In tlhgggrf%t‘ Sli?nlarly, while the drive elenments

are illustrated as chains 222, 236a, 236b, 242, and 244a, it is understood
t hat ot hefiggtei vVshowsenBibésup Gideddiardvied diut partidn Liowint sxdidtied fiiae bex arpdfe,

| |
Poo, W 2P D B PR Bt T SRR S LSl bl 2,
may be pdm@t sltbvaoinyiiigures &Tb;hemwemezbamﬁm@%fnnmclw&)walhO‘éwtt@rrqﬁ@inswat er

source (ngly SWQf thé Padk Stréi’;rg%d'rﬁﬁmw chiifledVRS 8id RAWELn BRSBIMY 3hapR0 MaY

i ncl ude a_mmain water s turned by the external ter
source, s%?@h lsthg "%F%*&%emi?%?eme% A“Yﬁé“?FQ?H'SWa%?@rm&H%%‘I a YEen VEpunt ed

on a hub el @D qRigatel Bythat hetatemiahouns eubvitsze| Datkls tondetrened ther speatie. | n

one elrgooqugl%s oF {Ng \ﬁ@érnca' @eey\@%agr 3&9\:.6&}’ bgg\ﬂg(?xp%l]&%tﬁ%n%&dﬂﬁén\{g an

el ectric enerator or -a wa ectric generator
330 may t%*%i%@ﬁﬁ mbsﬂrvvaayshﬁwrémmeesmututﬁ@tfon erveter deye wies! g8ovi de | i ghting
for the system 100, to provi de power for the conputer 700 which may be

used to contro the s tem s The ter power se .3 may
50 | noi e 3 ST BUR RO %R R PUDR 1 O 2 B A%t e
drive V\:he:Ealnﬁths 230cked 2pdat deoaeswnring spfockeit 257 atattachiadvie & stemightdees! drive
whe b)) b2 TNt Uddndedl SEHSSPR h OB M lEkAbla BR] Al lBtiSliahace

t ank € nmoun

plural i tyZB§f Thenrtesupaietshas| %cwctqdﬁot%w%ﬁﬁmt#@mi geph&3 &t of age
tank 350 d@éthb@iefdrérikeﬁhnmé M% mhéﬁe@wm&éﬁewstm@t \b@vtlsﬂ‘rgearni’fﬁtb dlione 342.

In alternat i?yp%ggj S3h 05 W Sirol Bt FRWERL UL wheet 230.

25  As best shown in Figure 7, a chain 236b connects sprocket 2342 to a corresponding
sprocket 2403 attached fo 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 inciudes an output sprocket 240b coupled 1o a drive chain 242
coupled to a drive sprocket 242a which, in tumn, drives a main chain sprocket 244 via a

30 main drive chain 2442 which drives the roller chain 222. in this embodiment, the main
chain sprockel(s) 244 isfare connected {o the verfical drive mechanism support(s) 219.
The roller chain 222 is further routed around an upper sprocket 248 and a pair of lower
sprockets 248z, 248b (Figure 2). Upper sprocket 248 may be connecied to the upper
horizontal cross bar 214c. The main chain sprocket 244, upper sprockat 246 and lower

35 sprockets 248a, 248b are configured to provide sufficient separation of the racking trays
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5 water source may be used to drive the main water wheel 310. In the
enbodi nent shown, the water punp 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 punp input sprocket 346
connected to an input hub 10 348 on the water punp 340. As the main water
wheel 310 rotates, the chain 344 rotates the input hub 348 on the water
punp 340 to punp water via water inlet line 342 into the tank 350. The
mai N wat eR60MEciaE rakbDgimays PEO rasste. f rom vari ous material s including, but not
15 limted to, various types of wood, plastic, netal conposites, etc. In a
preferred enbodinent, the main water wheel 310 may be made from al um ni um
or mild sYéie the disquseion whevk TasHEeSsAOIRE Variews dive coiaP@enishieeatet 95 ape

di amet er gfie 8PRE G TRESMish DBS 8BRS mawowfavre g:méwet by, eRORIIS PR dPathe as

di d ab ct to th ch 220, th
cize 81 (PSR ET AR SRR PYTE] R FBTXpl G mAER EBRGRGAE PP Lhe

syst em 10€miizmaytrimturs cabe heapralissdr ed thepopmtisitg side. t heogethee tife hdowgr owl ng

operat i 0N, Ti ﬁ:@@ft@@n%sﬁ%\‘ﬁsﬁzﬁé %th%gmlhﬁﬁéu%cfﬁﬁgﬂdf%fﬂo%{fo Ql and

routed to provi Wat er- ari ve n a preferred

enbodi merkNerghiEguirasictoiptetertha sackingsisavg 2885 (5ach qhiheanekindirave £8P mse user
drive whesdnhsdted 8a réliée chiah ep2 mtéueatc@pbg@ aflisafthd Pathed10.0 ThelRiddr n 1 ow

62...Th 36 d I
D1 be oa 230 B RY Prsmebne: BEsAaes PAA 50 ks SHIF R SHRE SRS ME=s ccond
outl et pig®v8eicantey obgrapiys bt ihemackintbvews 26ietormevidaniar etabilityes|ths t4rking

provi de agldistisgn # egrbt‘é{é"{ﬂrcfuaﬁ%éofdgére%@e mai n wat er wheel 310, thus
I ncr easi ng the e i ency of syStem 30100. In a preferred enbodi nent,

the system 100 may al so include a water outlet 370 connected to the return
fl ow pi pein3bgtetetrap eMmbodihent ties viroub rscrq@k@tarase madd ey siee at etheburabRat el y,

tm*;re eW%t Or LI THEY RS SOMNRELSHa) Be K08 Hhh b it fing GhimelE ©f
and tooth counts as known to those of skill in the arl. 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 ilustrated as
chains 222, 238a, 236h, 242, and 244a, it is understood that other drive slements
20 including but not iimited to for example, puilleys and belts, may also be used depending

on the size of the system 100.

Water power assembily
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 tumed by the
external waier source, such as a stream, river, etc. The main waier wheel 310 is
mounfed on a hub 312 which allows the main water wheel 310 fo freeiy rotate. In one
embodiment, the main water wheel 310 may be configured {o 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 aiso include a storage tank 350 elevated to a
35  position above the water drive wheel(s) 230 to provide a source of water to drive the
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35control valves may be used to control the flow of water to the plants,-
wat er wheels, and other parts of the system System Qperation 5Dependi ng
on the dinmensions of the system 100, there are various design

consi derations which may be taken into account in order to provide for the
efficient operation of the system 100. By way of exanple and not
limtation, such design considerations nmay include the type of plant(s)
bei ng grown, the spacing between the racking trays 260, the weight of the

racki ng t (ays diodwhbhg) @@guntm@tm:ay@uts@bé@dsmdrgfaierahodéibv& h?h@%’iérb&@' ar
| ocation in gglchthes is instal

St
Hoer nod Ak EBO ey S NS Bhaby HaY 25 BRIABE G0t 5ot HatalPtus BT dhiasar 1 of
pl ant. W bippostf eniuemze3320 iR thisrersbddirBematn thet dierage saniks3H0omay beited bpehexanpl e

of the Op%%tr (g)(ralﬂ'npo.’%tﬂt \hg as\x?tg? mlétqgl V!FH[ H,Oé{}éehfété" g&ﬁféﬁﬂ Foéo rngrcﬁl’)'r POSES

of illustra pera he s escri
usi ng ¥ et wat?ésalycawaéi@aﬁﬁdatopiryﬁtthe Meewater whqe! B&0.under st ood t hat the
system 100 may be adapt ed to grow any type of plant as deS| red. By way of

exanpl e a not t|on t he Sy ste be us to.gro type of
oot her BuneRmsgEREnC R, Wisrate oA S0 RV Bt SONela Y RD Sha B4t 1o
oper at i ond@he tel§cheirs Bohiswioliplefl oz asportkat 316wfupiedrio vee 288 efrtbiew&m Znayul nt ed

on & 51 nole hEATRFWeoldio B MIMETAPOoLRYa DS SYSLEST1 A0

confiqured usin I've asse

o et aP4e g afa WA 48, e LB IGHeT HEPTRIChsRaIPR 5e Pyt

t housandsrddtes tHeVep R REE Bl8 bB 3he Whist BuMPBRDSE POdp Waddr vl Watsieidt Bababl e
syst ens ar(%@ ?n%gﬁ@o fall within the scope of the appended clains. 25In
this enboliheht? racking trays 260 nay be approxi mately 3m x 0.3m X
0.075m and be separated by a vertical distance of approximtely 0.4

meters. THLs ndlid Q- fiHeeh %ﬁb'rﬁéﬁﬁé rﬁga&%m&faegrmagﬁé@ irm%-@r ¥ Roof the

| ettuce pri1or to harvesti ng, al so tuce t recel ve
suf fi'Q entmitsdyr.  vangis §ymesi o E’Bﬂqll pasit i Betel CHBPPHERI Rl t imyEs PrREYTEfRY
wei gh appemsbdineet, thaThaik wWabgvitise mhmbeenauememﬁsn:mﬁ or heidtstvpr irare 30

appr oxi I m,hi gh by 3.2mw de. b L.n th
confi gu;m{hl o%mg%dérgﬁf%ssuhﬁﬁ%r tth%/rr%ar‘r'i % ‘r“r'gygl rhaé’ | T e'am(}l&te Btoglap%qpx%t? %mzkl ng
trays driWeterdyHeweverof istunsetitoacethab dsalisospsed2apve Batbiresfect toethe dtaikieng

trays 2602Tﬁi¥nd"'ér\ﬂ% REGafiEnBIE O 8Pa ff%f'ﬁém %%r%@e! g %ﬂdto@tﬂee&ﬁér" €
Iett;ccﬁ whi ch contain

pol y re‘f‘%“’?‘?”ay %’é‘?ﬁ" F\ chlé‘w??’:ﬁet? e%%ﬁ?ﬁf%;% ﬁégé]@'r%%g’éﬁ? éizegﬂf HW ng
35l et t ucegro®ingwmgradibn.exanpl e and not I imtation, each polystyrene tray 262
may i ncl ude
The tank 350 may have a first outiet pipe 360 configured and routed to provide water to
the water drive wheei(s) 230. In a preferred embodiment, once the water has passed
25  through and turmned the water drive wheel(s) 230, the water may bs coliected and routed
to a retum flow pipe 362. The retum flow pipe 382 may be connected to a second
outiet pipe 384 extending from the storage tank 350. An outlat 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 wheei 310, thus increasing the efficiency of the system
30 100

in a preferred embodiment, the system 100 may also include a water outlet 370
connected to the return flow pipe 362 o provide water to the plants as they rotate.
Alternately, the water ocutiet may be connected to the first outlet pipe 360. One or more
35  controi valves may be used to control the flow of water to the plants, water wheeis, and
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six separate conpartnents, and each racking tray 260 nay include one or
nore conpartments 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 fromthe first outlet pipe 360 passes
over the water drive wheel 230, the water drive wheel turns, thus
activating the various chains and belts descri bed above to slowy rotate
the racking trays 260. The flow rate of the water nay be determ ned

dependi ng ' esign considerations discussed above. For
exanpl e, 3@% J}th\ﬁﬁé%%ggsi re the systemto provide 3 full rotation

cycles per 12 10hour period. In order to achieve this goal, we nust

det er m nes{fiemdopéraignr ot ati onal speed of the drive chain 222. In t hi S
enbodi nent, the drive chain is approximately 12.24 nmeters in length. in
order to provi de three conplete rotations in each 12 hour period,
one rdt at Pependingt ope tHib cdimphsored df nthé leystem  TTDUSthérbe arpofowd nﬂé’sﬁgrdri ve

chain 222, d?%l%%ggﬁsm%erq g%n: kénhfan d %Egcqgn?ln F/@ep?nﬁn%v q'ﬂh% ?ﬁag th (mm

[ time (mn val ues ded in
For nul a 1°P€=V<'H'°6r efethet %ystﬁ% dPe. %héva:yO@faﬁmmpi@\ﬁ@dynert dm"tah@ur%mhtmlgﬁhal n

222 nust M‘%ﬁe&tﬁlo@nﬂWnﬁBgdﬂétiﬁe tyde éfhﬁarﬁt s) %&ﬁngfijr&ﬂm &Hé&@éanb%etw%ﬁé g L?ﬁs
he s

hppr ox maeat i 2E G W Ra RERe AoRAEIR 250 iof STEUR VDR 227 o

a rat®® ofingherpanioulaniopatios. in Réynbride sgstem t0ieisvisstgilet!, and Theaysee 060 ishe 25

racking tddaymed 8be ﬁ?ﬂlyhaﬁbﬂ%ﬁbr ggpté&fe%%'tr@%éw@g%?gni %ﬁ«t fp fplaf f1ow of

wat er driving the watef wheel uste provi de for this
rotational speed (24 revolutions per mnute). in this enbodlnent the flow

is then anvﬁmséfafént@tdmga@@moe(amtr@l d!scst.&subh taa6\$e RAE eﬂérﬁblé%f ti’%odpl%rétmns
embodi rTEnt}l"tt'iet &%teqrq '186) wqenow [y alrs]?:uzss%(e)d WEXr e purposnsqgfr l?ustratlonn%e ogeri]gtlo%a(:kl ng
15 of the system 100 will be described using letfiuce as an example plant. However, it is
understood that the system 100 may be adapted fo 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, whiie the operafional
discussion will focus on a singie drive assembly 220 mounted on & single frame 210, it
20 s understood that the system 100 may be configured using a plurality of frames/drive
assemblies as desired. In ilarge 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 fail within the scope of the appended claims.

25  In 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 altows for
sufficient space to accommodate the growth of the lettuce prior to harvesting, and also
to allow the leftuce 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 inciude 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 ietiuce which may be contained within the polystyrene trays
282. The polystyrene trays may each have multiple compartments 262a for growing

35 lettuce. By way of example and not limitation, each polystyrene tray 262 may include
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trays 260 at, by way of exanple and not limtation, an estimted 1
mllimeter per second. For the illustrated enbodi nent 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
pl ants contained therein) with adequate opportunities to 35receive natural
sunlight, assum ng normal weather conditions.In alternate enbodinents,
the system 100 may be used indoors, and artificial lighting sources

provi ded. gikNseMaRGEL &Hp%ﬁ%ﬁ@ %H@%‘c%&km@r’tﬁy %ﬂ ﬁ{agnlhgn&é %es&uﬁfa? or an

be provided in outsid I_ystems whe trons exis
ext ended B@FP%H“%?tS?%@ Ereiwe thPrﬁ"’Hﬁ‘éf‘F@PtTﬁé{%?@%des during part of the

year). 5 It is understood that various ranges may be used for t he nunber
of rotati &m a arrp e and
not lim tg %‘og;mhg tr@%@ i ?f%%'eﬁ%d %g 'Ber{f%)rﬁjr %’e 'gxﬂm%' %l’”a 18 20

rotati %nsswmortﬂ?ﬁéﬂgurp@:aﬂ ofis wgtemfrpalrthy first betidt lpingy 3G m@seds a:\metmawer t he

wei ght  angrigpacéd @ 0f tﬁet\ﬁat'éaghdré‘ﬁhéé!QM%szﬁle éch@aﬁﬁ?ﬁh@%n&&d?%%séﬁ"s of
the armunt of avail El% e sun Ig be vari ed as
|

t he syste 10}{%

desi red byetsEsdad abrye 1 Yok syatedpe eekngriray 2§°eﬁﬁ%8?‘ﬁé‘ﬁ? of feswel e
suplogr t f magbeZibfertririceisdappnding es ltrnermérmd:slcaa@n abrgderhiichs didbubsin aﬁ?olre5rT)

Yi e res S r QW N uce
Ao estimgeyeniie aGat BREUL bR ehingibe 336) PR AR aur ues.
as di KtusBal rafog hdn B&éazg@ @GHGV%&:% podl, wmnvsd qﬁt@mrr@etharde@md redatediali el d
of only 3ffeBicfaRsdrRelhannum over the sane area. Thus, the yield has been
increased by a factor of 40! In ternms of the systens di scussed in the
background section, the yields for the preset systemnay be in the range
of 1000- 4m(lﬂistemi:@dinmnt 0= bebet chian ip @ppipeiatatehAdERE inmtak lirylengls. therdsy st em 100

is confi %Fb?zgettﬂrég“'&or?agle%tr@tﬁhﬁgmﬁ e Eﬁ‘elzs}ﬁﬁﬁreﬁ]bHéquq[%n%tgiu{ L%E) t he

resources require fOrm conventr onal (P|s t hus
250 tﬁ%scqwﬁ%teéﬂrf fdpems Twathe sreedrayihe deveeshain 2 %wé@emmn’@dwmgr ound
section! Bbkdrmug understood that the size of the system 100 nay be

adj ust ed depending on the type of plant(s) being grown. Thus, the hei ght
and width of the support frame 210, the di stance between racking trays
260, the nunbeYelodity supipon tenfithdmes /84@ (oeed in a particul ar syst@in 100,
etc., may all be adjusted as desired. Simlarly, the gearing, the size of
then%ter wheel s, etc_may also be adjusted as desired. in a preferred

30entsQdi ey Tenwalegasion rlain denetry and i) REAYIERF i Formuie | iBrRyterde enewieent ed

in an one rotation every four hours, the chain 222 must move at 51 mm/minute. In the

illustrated system 100, given the various gear ratics 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 fiow 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 fo be
approximately 19 liters per minute.

30 in 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 iliustrated embodiment of the system 100, this in tumn 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 adeguate opportunitiess to

35 receive natural sunifight, assuming normal weather conditions. in alternate
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East/West direction to maxi m ze the anpbunt of sunlight provided to the

pl ant s. in a preferred enbodi nent, the system 100 nay be controll ed
using a conputer. Various algorithnms may be inplenented to control, by way
of exanple and not 35limtation, the rotational rate of the racking trays
260, the amount of water provided to the plants being grown, etc. For
exanpl e, a sensor may be provided in the system 100 to neasure the speed
of the chain 222. A conputer controlled valve may be enployed to adj ust

the water %ﬁbgé%{nﬁtse tHes ,{s‘ﬂﬁn"‘ﬁio%t Wtfeehsgog%otogrsp 2P Hendiddiig ﬁtlﬁ!ﬁe%ur@éis chain

speed. 5 sone I ons of descri ption above are“explicitly or

i mpl i ci t | §royidesen é’@ei ﬁ“@t”@tﬁ@”&oc‘ﬁl‘%r?’f'ﬁﬁ*ﬁé IghfEpefSRHEER APyl beo‘?‘%’?ﬁ%!ﬂ ic
represent at:ﬂs@ie%ygém@ﬁeo ahkA sy ight dahditionst dxigh for aBaEEted peRitDsftimelflese

al gorit hmr{‘m%je L[) ns and fgi_rIlctl 0 al or synbolic representations are

t he neans"ud¥ Eip gmkglﬁq”i T 9% he data processing arts to 10 convey
nost eﬁfectlvely the substance of their work to others skilled in the art.

An al gori &h@uhaerer%@t d@%.a&&%gbt mayceél%eéa/%t tﬁ@ nfibar 5@#&%9@%? sateent

sequence of step esired result. The steps
requi ri ngSY¥R/E| 1@9”” ﬁﬁ\‘ieﬁtﬂeé'PFior%’ weY phyareri aaﬁﬁﬂt t'rf"Faé'é’” @ﬁ@ﬁ“ﬁg‘ 100
el ectri camay lﬂi&g:ﬁﬁﬂigtﬁedlb peplidecal 0SH@tations pailidehnaf ptsd gisitiatyethe flow

transterr ede GUPVISG: 60 PANR e aBhbE M SC AL RULETRE. ok LRSS

speci fi cald y st ot Her and par CRt It will
be apft ecHimepgionat themyataghmﬁ tmmempu@ts@rﬂvamwnﬂ@@tat@rmamlbb@yenashs

ut| l'izi Ngad gég@d%y% Rr, scannl ng", "calculating", "determ ning"
"repl aci ng", "genérating", |n|t|aI|2|ng , "outputting", or the Iike,

refer to the action and processes of a conputer system or 20 simlar
el ect roni gs ditstiuessd sk, Mathip whratodisnemda teirges Eopmet tlaha 21éprksenpexh as

physi cal diafthld | 2 AL 13 1 e GO IPULRL Wé%%@tﬁt@tf& AL Q‘%E/mg%tirfrgmﬁ' M arly

repr esent e Sl Ca quantl Ies wt em or ot her
i nf ortat i éescs aggrowngdn%mﬁesareoﬁsﬂmat%ﬁ §toﬁ%t90(aé@r:@%§er ERe Jradiionsl

speci fi catdnim ate%ﬁnﬁue%da%s@l%c@ﬁé@r #l wse feokrenRd 98k, tmimﬁémé afps of

th t hod b Il . t 4
pu?pggesOe%'rmﬁt%‘iy'ﬁ'g%gf’ﬁgﬁg iEsha PAT S BYer o st Ll Sl Ohe el f2AUI e

sel ecti vebgeraintrersdday diactoecbAlli gureets bna Swﬂpmﬂscuﬁsedgtmmbstkgrwd n the
conput er. . The, aﬂhQSﬁét&ShigF t@gregétsgs@fﬁ npé’y%@ﬂ;t mg rgﬁq:eebfn‘t @foﬁdﬁgttohgggg ently

rel at ed to any particular c¢ or other atus. Various general
pur pode nBRERRES Hed/- lﬁ‘é’dﬁtg@%ﬂyv@% Fep3YsHMaiel | iSrPoa PUENIB ORi WaeT PRYVET,
t eachi ngsthaadyeich uddst &Nt YEiheg, rebhi@csO RBfUITESE td Qél'fd’mfn cmm@ntﬁ;agmaahmg ed

et ur o7 A0 250 Y PR et i S BB bt ne

descri pt i backbeluodiseSHn!

25  ltis 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 supbort frame 210, the
distance between racking trays 260, the number of support frames 210 used in a
particuiar system 100, etc., may ail be adjusted as desired. Similarly, the gearing, the
size of the water wheels, efc may also be adjusted as desired. In a preferred

30 embodiment, the system 100 may be oriented with the long face oriented in an
East/MWest direction to maximize the amount of suniight provided to the plants.

in a preferred embodiment, the system 100 may be controlled using a computer.
Various algorithms may be impiemented to control, by way of example and not
35  limitation, the rotaticnal rate of the racking frays 260, the amount of water provided to
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In addition, the present specification also inplicitly discloses a
conputer program in that it would be apparent to the person skilled in
the art that the individual steps of the nethod described herein nay be
put into effect by conputer code. The conputer programis not intended to
be limted to any particul ar programm ng | anguage and 5 i npl enentation
thereof. It will be appreciated that a variety of progranm ng | anguages
and codi ng thereof may be used to inplenment the teachings of the

di scl osunge g @H&%ﬂ@%&ﬁﬁ &l mes%fer a defSor Gy ;?rbvr@éd)ﬂrtﬁérb\}s‘ierﬂqm

intended to It m particular control flow There ar?

ot her vartP #fEsursithe Fi@e@ﬁ'ﬁ‘lﬁ ihéerg r AFPMRHIEE FortRfied RVEMEY BF ERtP %’SHt roI
flows w tibcidiust @Rawbien ol riate thmeswatet iwhee! 33Dreplide Ifer bissnéd ehain10
Furt hernore 40one or nore of the steps of the conputer program may be
perforrre |ﬁ paral l el rather than sequentially. Such a conputer program
may b& stored on any conputer readable medium The conputer readable

medi um ey, & n@érHéi%o,%ﬁé Y el Q¥ FBiforS as&vea&er@@mw @r Riplig 'pFa%len@dSlKS

menory chi ps, or ot her stohmge %ewce 15 suitab fr i nterfaci n%vmth a
gener aI ﬁﬁ%ﬁo@feal%'ﬁtﬁfﬁ? &pd TemEIoRR {5 VBP0 SRPETies: aH‘é’Eﬁ BnPRRSHORF B FHBI ude a
har d- wi reﬂlthn‘eﬁllcmmipstucme&&nex’éh@a dig@ithmia delsendtxnhseamefunsmem symbolicr el ess

di I
Comput er ERGRRIHCTRER: M helfs (584 Btk BB sifed ) FAE CRISHA AR

conpdfer C@M’f%/cﬂpmfiﬁcﬁ&h thes sibstanee 5 phpiaesr t%aﬁ!‘eisn%“@ﬁ‘éﬁtf@e taﬁe é\f‘ eps of

the pref eerh%ﬁﬂ]rﬂ% Rk héwd ?Jﬁé@auywsﬁﬁewa a3 @kﬁﬂc&x@.lstéﬁpls@d@ﬁbé@f agpbar dwar e
re se

dul t
Toout | ondbetit Bom deSthd oot Tin cloremale abe rrngs ity B8 aelifichs o
nodul es. ngsmaxmmpht&e,s, auctpds | edeattinal, beagmgtit emeopiiesl sigialtegcabab ef eeing

25el ectr t i entire electronic
circuit %‘%% g’%ﬁgﬁﬁ épp fn(t:)a eIdO%OFIg%E{e}%t? %n?oﬁnﬁ%%gﬁgggatﬁw t (ASIC).

Numefl8us ot her possibilities exist. Those skilled in the art will
appr eci atmééaa&pehmea@y&b@m StAErwaeS Gainliead bz&aﬁtnﬁ@ﬁl tBs fauow@lmaﬁu 88 of

hard d ﬁﬁ t h

embod morfPPEaA LR BT GRERY e SHar L SRTICAI s JUCEOT 0 e e A | y

shown i n d@8i snaeni@y’, | tcalvalatibg, i fdpteaminmirtcdd “wplasioft wigeperaiiog’h "astiaﬂzmgrrput er
program b@u‘cg ﬁ@‘;ﬁf‘]ﬁ'ﬁdhﬁ@' rr%b:ntc; he QﬁigﬂLgn%rpréé’e%rs@gnm?Qan%@l% 's@%ﬁp(&' ng the

corrput er to con od of the exanple enbodi nent.
srmilar electronic device, that manlpulatns and transforms data represented as physical

quantities within the computer system into other daia similarly represented as physical
quantities within the computer system or other information storage, transmission or

display devices.

25  The present specification aiso discioses apparatus for performing the operations of the
methods. Such apparatus may be specialiy 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 compuier or other

30 apparatus. Various general purpese machines may bs used with programs in
accordance with the teachings hersin.  Ailtemnatively, the consiruction of more
specialized apparatus to perform the required method steps may be appropriate. The
structure of a conventional general purpose compuiar wil appear from the description
below.

35
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The conputer system 700 can include a conputer nodule 702, input nodul es
such as a keyboard 704 and nouse 706 and a plurality of output devices
such as a display 708, and printer 710. 5 The conputer nodule 702 can be
connected to a conputer network 712 via a suitable transceiver device 714,
to enable access to e.g. the Internet or other network systens such as
Local Area Network (LAN) or Wde Area Network (WAN). The conputer nodul e
702 in the exanple includes a processor 718, a Random Access 10 Menory

RA 720 .a Read Onl Ve A . 722. Th t dul 702 al
o os e’ Rty B oretent feoh SRty HtEo S R iaihulEd fiday B &' °°
interfac ethﬁ?iﬂ vxtouldt trecapgtiasgit &y theQ@rsaarskilled @ thet &t fhat the 1Rbvidur! stegslofyitsoar d
704. Th I ter mod , (

e Eﬁbe% h/,%'% gma ik AR é’f#e%ﬁa)?co%me?aéobé(erson ) l]%ae via

an inter connect bus manner known led in

the rel evBIPSraaR S niﬁslnﬁﬁ’ée‘éﬁﬁlqec%{'ﬂ'iﬁﬁintopﬁﬁbrpﬁm%léh pEF@r%rﬁ'ﬁb"El éEIgLﬁSet # user
of thes Com@rﬁémmtta&emqt @MGRAgHraviated dit @ valiey ag progRhrhiny Seitages a

CD- ROM or _f d read |
Stor age it Ging oo eRoh e BEPRERM i tetl Rk IR S
is read aheremoriorebvesdthe gompgtee Repgram énndiyntehdedde dedistiet tq 2By paicular

| nt er medi gl s fh&f]agﬁe@fa@nﬁm %&%aﬁgy@%@e&ﬁm&a &Bsﬂnwm SMM.20.

Enbodi nents o resent 1nventjion as describ bove. provi de several
advant aged9if@i@a} canfe’ f}??MSdY‘thSFttdep?ﬁ'é‘glfré’Bkﬁhﬁép't"F %ry%cc’p%f"aéﬁgﬂe'i‘tfi’”a verti cal
mannero wi t h adequate space in between for growth and reception of Iight,
drasti cal i hcrea

traditi ong m}e&T%Eh n?’ﬂ?% Hﬂ%aé/ O’Bé?% s%} %hénc%agugﬁﬁa9égn l-n%g% u;;}%rf’aﬂn... y way of
exanpl e an@l‘aﬁﬂbtraﬂhelhmaatsaﬂnenhﬂfinmSHCbrﬂ oQmTPUieT iPSOOrET yaRabe SR aBndihces

the main aﬁak@%aeébj@ HEAGH. ST COMPBBRE réAdRBRWHeKiLW Haynnénbv@e sivhgm I n
one enbodi nent, 6063 al um ni um na is undgrst ood t hat

vari ous t%so?ucﬁeﬁse’r“?@l@‘cl HcIRiias! @Sksod'f'erﬂw q\p‘?pﬁl f’éﬁ‘ﬂle() SIRSRRE 9BYISRY i c,
conpotd t esyitabiet ik InteristidDmthad cahéray purpage hmpsid.  Tiee cayptitemréaddbit h

e e T

adj usted t 0 Sul ren crops
racking teyejam.cuvirgless ”!%ill@a@ilqwascﬁﬁﬂéﬂi‘f %fétﬂ* the S mepils Q'Bﬂ 8¥sterBquiri ng

deeper or Tl d@mpsRACHBYSEM WHEn icaded and executed on such a general-purpose
computer effectively results in an apparatus that impiements the steps of the preferred

20  method.

The invention may aiso be impiemented 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
25  eiectronic components, or it can form a portion of an entire electronic circuit such as an
Application Specific Integrated Circuit (ASIC).  Numerous other possibiliies exist.
Those skilied in the art will appreciate that the system can also be implementad as a

combination of hardware and soffware modules.

30 The method and system of the example embodiment can be implemented on a
computer system 700, schematically shown in Figure 8. It may be impiemented 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

embodimeni.
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35water supply to the plants can al so be controlled to ensure opti nmal
gromh 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 premiumfor the vegetables/plants/crops. Simlarly, the size of the
frame may be adjusted depending on the specific application. For exanple,
a very large frame (10 neters high or larger) may be used in comrercia
Sapplications, while a 1 neter frame may be provided in residential

bal cony S‘F%ée rggutFrT éﬁt@%&?k%ﬂ&lﬁd@ ]; ctqprg:upsrr?r?oefﬁe ?dﬁvﬁﬁh r?leL?\% glg C;Eé bed

al so provi ncorporation of system
By using adeoard’@ andemetre Ppsandm pluwliystheeingl égvigeseeen ﬁ%@élsbﬁyg@ﬁsumed
in the progugidiony@f any desired plants. The 10systemin thus

non-pol luting, and well as highly efficient in ternms of crop yields. By

usi ng the enbodi nents of the present invention as described herein, the

farm ny efeé canpeat modyle 762 namag ednreactbiond caohpleel netwak S eiasaibhitableent

0, B S, B SR ot 00 P |0

provi de a reg Gl ar sup Dé
The enbod’ﬁi#ﬁé!rﬂﬁsi-qcﬁltﬁ“é@l '%ﬁtﬁé‘?’“ﬁW@MANin concept to t he

grow ng of plants, as corrpared to the traditional nethod(s) of farm work.
The enbodjnents ffer a roved | ds_and | Vit and

oqui re 1 Meropaieqrnue f8F e geaiin ddiss faeest Fof BAE ASRS st ence
farm‘r[g tMebendW)aIMd aRpadh Ony MamoppB<$id) Ta3. t'IFhs cag‘evutdrqululmmmg t hat
IS “S“ n@Bgs aly r%@@{lymp gl )uh{éréeé@fc{]%&é‘r‘ﬁﬁhé l/@%@ﬁafé 7281 any

Cltles uti o e urgent am t hat the
vorld is mmﬁm@m w b iaice 12818, thakevapre Aitbe e ceripaasTss, of the
consi der agdriypit@SHoti@s Fob hgdicdlly adhinhmitdke via an interconnected bus 728 and in a

manner known fo 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 73C.
The application program is read and controlied in ifs execution by the processor 718.
20  Intermediate storage of program data maybe accomplished using RAM 720

Embodiments of the present invention as described above provide several advantageas
over the prior arf. The racking trays, stacked in a vertical manner with adeouate 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, 6083 aluminium may be used. However, it is undersiood that various
types of materials including, but not limited to wood, piastic, composites, metais and
30 metal 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
aiso be easiiy customised for other vegetables requiring deeper or wider spacings. The
35 water supply fo the plants can also be conirolied to ensure optimal growth patterns.
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farm ng. The enbodi nents al so serve as a pal atabl e avenue to

I ntroduce/ encourage 25 our younger generation to get acquainted with
nature in these obsessively internet dom nant tinmes through structured
educational visit prograns. Due to the ease of nuaintenance, the

enbodi nents may be incorporated in hones, buildings, and/or other
structures. In these |locations, the enbodi nents may be used to, for
exanpl e, grow a large variety of flomers and t ake the by now1connDn noti on

R pnCE Jat e L

message. O raipy diys wmeaq@mreb&mefd Ibyat & mremmm fasikthe Ivedetabies/hlemarqmgshat
NUNET OUS &Rl Ima%lz@rtf#&r%frgmglniay%t é&aﬁ@em é?@mg%#ﬁhte%?& RS S

i nvention_as shown in t ecif 35enbodi nents w t hout de artlngfrom
the spirifobPaARH& \{ﬂw[;p:%e F?R?%MQ B‘ﬁte%h'ﬂi"(?é!ﬁr@ﬁ‘ gy O jused in Wﬁﬁ@éent

enbodi frentpplaationst Weiteed 0ristertfaniremapbs peielded in resialkhtial Bsipegtsetirgsbe _
illustrative and not restrictive. CLAIMS 1. Arotating vertical racking

systemfor gr ow @dg plants, the systemconprising: a frame;, a drive
mechani smTBBupberiments ap'd the apressnt inventign ppwr dgscribedofalsoadkavitly terayee

coupl ed t ihcé@ioﬂatﬂﬁ bfl'%;rééhe bawéﬁmth&wﬁcne Qfstedl By M@Fﬁb'vﬁ%rttdi ave theispdemapabl e
of supportin one%cf) %{ﬁt t ank EF]ZE?VI ding a
Sour on” of hhhersd vmef e b BrisiEp e RRiEs Ohaur feti o ' i
wher el1th saysierdiin thes neehealiitiog) ars vesliresirgghhesffitient roteartie obabpl yipldar al i ty of
racking trays and conprises a water drive wheel configured to be connected
to the conduits such that at |east a portion of water supplied fromthe
source of Byaskg theg ebegiments ofithievrresslt dvratia agl dpseibasderein, the farming

environment may be managed and conirolied to ensure sufficient lighting, adeguate

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 embediments offer largely improved vields and productivity, and require

fewer personnel to manage. The embodiments allow basic subsistence farming to be

done almost anywhere as opposed o the age old thinking that it is usually and aimost
20  always done in some faraway outskirts of any cilies.

The embodiments provide a solution to the urgent problem that the world is running out
of farmabie land, as the concept reiies 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 iniernst
dominant fimes 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
targe variety of flowers and take the by now common notion of a garden city to a whole

30 new ievel The embodiments also provide a highly compiementary tool for urban
renewal, as they promote the “green” message.

it will be appreciated by a person skilled in the art that numerous varigtions andior
modifications may be made to the present invention as shown in the specific
35 embodiments without depariing from the spirit or scope of the invention as broadly
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2. The systemof claim1l, wherein said racking trays are maintained in a
substantially horizontal orientation as said racking trays rotate. 3. The
systemof clains 1 or 2, wherein said drive mechanismis powered by at

| east one of water, electricity, and solar power. 4. The system of any one
of the preceding clains, wherein said drive mechani smfurther conprises:

a first plurality of sprockets coupled to one side of said frane, said
first plurality of sprockets configured to receive and drive a first drive
el ement ; ' I i - N : i i of

sai d frang?aﬁgggq?gé%%%%%%ﬁPg@F§§&§¥g§%§%b %ﬁé%%é%ﬁﬁgﬁFgﬂp?@k%gﬁé%3@ and
drive a séedistraiive aad sptapginetiveand the water drive wheel configured
to drive at | east one of said sprockets using water power; wherein

each of said plurality of racking trays is coupled to said first and
second drive elenments. The systemof claim4, wherein said first and
secondddrive denents conprise first and second roller chains. 19 AMENDED
SHEET WEAJAU 6. The systemof clainms 4 or 5, further conprising: a main
wat er wheel positioned to be powered by flow ng water horn an external

sour ce;
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an electric generator powered by the turning of said main water wheel; and
a water punp electrically connected to said electric generator, said water
punmp configured to punp water into said elevated tank. 7. The system of
claim6, wherein said conduits conprise conduit elenents to re-direct

wat er downstreamfromthe water drive wheel to the main water wheel for
assisting driving the main water wheel. 8. The system of any one of the
precedi ng clains, wherein said drive mechanismis configured to rotate
said trays at a deS|red rate. 9. The system of any one of the preceding
claims, further conprising neans to automatically water said plants while
sai d plants are rotating. 10. A nethod for grow ng plants, the nethod
conpri si ng &hamst eps of . providing a frame; providing a drive nmechani sm
coupled to said frane; providing a plurality of racking trays coupled to

Suppor 1 g Bt | Batiatly Cegheah (BB, PRy A PR Y BB i o

source of VEMPFSIAG water said plants via conduits mounted to the frame;
wherein said drive e®emani smis configured to rotate said plurality of
racki ng trays and carmpve meshagismataieddoiseaid ameel ; and connecting the water
drive wheel to the Qe &t skl tipacodiied Bagli dive Pschantumn, @bcinat er
suppl i ed from t haapoud 1als WHgaphiie HEfipdingitleast chaipfiniiaher dri ve wheel .
an elevated ank providing @ source of water to water sakd plants

via condults mounted fo the frame; A

wherein said drive mechanism is configured to rotate said plurality of

racking trays and comprises 2 watar drive wheel configured t be

connected to the conduits such that at least a portion of water suppiied

from the source of water is usable to drive said water drive wheel.

2, 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.

4. The system of any one of the preceding claims, wherein said drive
mechanism further comprises:

a first plurality of sprockets coupied to one side of said frame, said

first plurality of sprockets configured {o raceive and drive a first drive

element;
a second piurality of sprockets coupied to an opposite side of said frame,

said second piurality of sprockets configured to receive and drive a

second drive element; and
the water drive wheel configwred o 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.

5, The system of claim 4, wherein said first and second drive eiements
comprise first and second rolier chains,
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11. The method of claim 10 further conprising providing a nmain water wheel
positioned to be powered by flow ng water from an external source; 20
AMENDED SHEET | PEA/ AU providing an el ectric generator powered oy vie
turning or said main water wheel; and providing a water punp electrically
connected to said electric generator and punping water into said el evated
tank using said water punp. 12, The nethod of claim 11, wherein the
conduits conprise conduit elenents, and the nmethod further conprises
re-directing water downstreamfromthe water drive wheel to the nain water
wheel for assisting driving the main water wheel. 21

8. The systemn of ciaims 4 or 5, further comprising:
a main water wheel positionad to be powerad by flowing water from
an exiernal SOUrce; '
an eleclric generator powered by the tuming of said main water
whesal; and
- a water pump elecirically connected to said eleciric generator, said
water pump configured to pump water into said elavated tank.

7. The system of claim &, whenein said conduits comprise conduft siements
to re-direct water downstream from the water drive wheel t the main
water wheel for assisting driving the main water wheel.

8.  The system of any one of the preceding ciaims, wherein said drive
mechanism is configured to rotate said trays at a desired rate.

9. ° The system of any one of the precading claims, further comprising means
1o automatically water said piants whiie said plants are rotating.

10. A method for growing plants, the mathad comprising the steps of:

providing a frame;
providing a drive mechanism aoupied to said frarne;
providing a plurality of racking trays coupled to said drive mechanism,
each of said racking trays being capable of supporting at least one plant;
providing an sievated tank providing a source of water to water sald plants
via conduits mounted to the frame;

_wherein said drive mechanism is configured to rotate said plura&ty of
racking trays and comprises a water drive whee!; ang
connecting the water drive whee! fo the conduits such that at least a

- portion of water supplied from the source of water is used 0 drive said
water drive wheel.

410 The method of claim 10 further comprising

providing a main water wheel positioned to be powered by fiowing water
from an external source;
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12,

ProvIGing an eectric gensracr powerad DY the WInNg of said main water
wheel; and '
providing a water pump electrically connectad to said electric generator
and pumping water info said elevated tank using said water pump.

The method of claim 11, wherein the conduits comprise conduit elemerits,
and the method further comprises re-directing water downstream from the
water drive wheel to the main water whee! for assisting driving the main

water wheel,
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