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 R&TAINE N ALy &S FaBNBARMoANRE METHARRNEDR GRPEHIB U to other
uses, e.g. housing, manufacturing, etc. Additiona~ARE Broductivity 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 gopgk| IR efPfiveRsMen the weather is not as cooperative, yields may be poor or even
non-exisr:({?snt. ven with modern fertilizers and irrigation, there is little opportunity to provide large

improvententSMIAYAEAR /R, & R hBYRBHR &SP YHA £ JoFiRIsVETisr o 368 diyete Ry ARd Itural
products, peoplettasiwhistiwaddw fardeedifisieahdieroéspatidengnosiesoisply of alfdddesland 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 tRAFRFRRY MWvards highly variable. The younger generation thus views farming as an
undesirdble caraditichmicesthods 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 iong rows
over many hectares of land.

18 These 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 iand is being put o other uses, e.g. housing, manufacturing, stc.
Additionally, the productivity of these cultivated areas is often dependent on the
weather. in years having a sufficient mixture of rain and sunlight, the vields 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, thera is littie
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 undesirabie, as it
piaces these people at the mercy of others, both growers and distributors, for their food

supply.

30  Furthermore, fradifional agriculiural 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
35 amount of iabour 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 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 BPPrahel BRI 45 BRAGHSE 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 |%ﬂH&@QQJﬁ&%@oﬁ@ﬁﬂﬁ%sE%Fc@@ﬁHJl%v@%ééﬁ'gﬁéﬁﬁefﬂm%gﬁ%%waﬁgma'
farming techn}gg%s ma(tyab% around. 90 ton§ speH;rectarqq evxi)er'){e r. The cost tc% E=Broduce ttf;]eseglelds can
' ple she

be assigned a genséraé-l va u%og% T iRIdsTrom a mait \{srflJ toer}lﬁzsm%sy%e S8 PSR agcﬁ 0 tons per

hectare per yéeifted v dverbits e iR IaY S freIe RGN et larmd gctirmst to FAFIEYEAL these
15methods, thertaskmaanbieobBdnmebithercoshgstoetiafies] withteonbitional teewainigl ltwirettkd therefore

be a great improvement iiiRe AR sysiemiand methdseanidibe developsd which ghdiesses on or
more of the abpve mentioned proble%\%i;ﬁo SUMMARY One a% pect of the g\rep}ent invention provides a

rotating vertic® %k%%wgyé?e%%%'eé' g%Paentos, ﬁ?é"&%%?ﬂ ?:o gn@? f n{s%fr&ri{?égr%echanism
coupled to saRMPSTarpeeagi@atplBraftireftRecRtfciryStbnpregaesdnd @l aiewHanidhessach of
said racking trayhbeingsaprbleoisuppastiog sideasbone plastiswhereis saishipivetnaeglaysm is
configured to ﬁ?éatﬁé:‘@%m%Wﬂﬂgﬁgpﬁﬂgiyﬁ‘y&hmques may be around 80 tons per hectare pet

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 ions per hectare per year.

However, as environmental conirois, 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 2 system and method couid 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 piants, the system comprising: a frame; a drive mechanism coupled to said

25  frame; and a plurality of racking trays coupied to said drive mechanism, each of said
racking trays being capable of supporting at ieast 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
30  horizontal orientation as said racking trays rotate. The drive mechanism may be
powered by at ieast one of water, electricity, and solar power.

tn further embodiments, the drive mechanism may further include; a first plurality of
sprockets coupied to one side of said frame, said first plurality of sprockets configured
35  to receive and drive a first drive element; a second pilurality of sprockets coupled io an

opposite side of said frame, said second plurality of sprockets configured to receive and
2



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 griwatessbivie wireteanfigused towhive atleastane SHmrid SRIQFKRRUSIY Yrater power;
wherein each of sai i racking t IS led to said first and secgond drive elements. The
first and seco%%%?ﬂ%%%?mégmtﬁ')s&r@a\b%%ﬁ&?eﬁ ﬁtsf% gr%geé%ggﬁ% {rjgl éa}diﬁlé!irﬁsf.{ylr? al érﬁn ¢ "foSdiments,
the system mESFRIFHE FRAUHE vhaRranstervmelapattionsd B amd R sy e RIRGaNEer from an
external sourcegein@ldetimstgenicsatongposiieretddiysthe 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 eleyated tank may provide a source of water to drive said water drive wheel and to
mn aﬁ?hngy Rodineit e Sysier éué\{ﬁ)erro%%}é'éeaiaatrgﬂ?é”afvﬁtaéswgae}ate. The

water said plants. drive Riechanism may be Cortfigtr
system may HSSIRBRTIERE RSN HG I afiewiNewwEse's &ienp| @ftseXiBmeas Siekptanterareleotriting. 15A
further aspectefi¢hampreseatddvgntian tprovigles aamethsid fostgrowiag:plants, themethad-eamprising

the steps of: Q@m.@gr%ig%&ﬁg%ép&g}pgﬁ%@@f&;@ﬁ%mlﬂéﬁl{g,%}ﬁgm@m rggryrprising: a

frame; 3 rive e(%h nism coupled to said frame; and a plurality of Fa 5 coupled to said drive
mechanism, ggéc]:\f? 8f§lst§|?ﬁa§f2%§ Eﬁ‘éﬁ?‘%éﬁﬁ% %a%ﬁ%vﬁjf%ﬁ G AMBEE B S B riving said
drive mecharfisive te' 26t GradswrigH sRiinjestyadkingitivg/verhatisr aavdrmisodiimentsiaetatethod may
further includestdstepsiar avtematieady Tiaielsgsaithplantsndite said Hasts e satalipg.Rewer to

drive said dri@iq piants while said plants are rotating.

15 A 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

20  rotate said piurality of racking trays.

in alternate embodiments, the method may further include a step for automaticaity

watering said plants while said piants are rotating. Power 1o 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
30  one of ordinary skill in the art from the foliowing 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



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 plantsidaken aheng s prxisiaw shawttaifggurechl rackigs spsteah awg@widg plansview of a

portion of thetg%%tl%]g%%em@alnr%‘lggg gymfg( ggéotwmg plants taken along the "X" axis as shown in
S

Figure 1; Figure 4 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 rackin@gstystérmwegaﬁidag)\@ramigmﬂi:agmeﬁ@p Rigine @istingvecdickbsackipagysizm dew of a
portion sgOW@@@ﬂ@t&&{@%@Kﬁ{@fQ@m@(rcggg% \widiealiacking system for growing plants as shown
in Figure 1;

Figure 4 shows a ciose-up front plan view of a portion of the rotating vertical racking

system for growing piants of Figure 2;

10 Figure 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 pian view of a portion shown as dotied line box “8” of the
rotating vertical racking system for growing plants as shown in Figure 1;

15
Figure 7 shows a close-up side pian view of a portion shown as dotied line box 7" of
the rotating vertical racking system for growing piants as shown in Figure 2;

Figure 8 shows a side view of on2 embodiment of a racking tray which may be used
20  with the system of Figures 1-7;

Figure 8a shows a top view of one end of the racking tray of Figure &;

Figure 9 iliustrates a schematic view of one emboediment of a computer system that may
25  be used o conirol the rofaiing verfical racking sysiem 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 aliows for the efficient use of both space and energy resources for
growing piants of all types. in g preferred embodiment, the system is compleliely
powered by flowing water from, for example, a river or stream. As will be described in
35  more dstail below, the preferred embodiment of the system and method may thus be

4



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 proyiigiadeiathaaenicaldgekiigaystem 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 G FERMSOBIERRY, RIFE Sietefied EAYBRINREHER RIEIBISTEHPEN G M GHOMIES thus be
considered "greets’ acmveing respree errigdnednshb e pteseplanveewrof &igatatihgheevticalmacking

system 190 forgrowingmiants:aeee Wing-iaLrmeahadinen i theRigssrhiavartionidrigwe 2 shows
a front 5 plan“v'ew of the Eotatin'g F)_zertical ragkin stﬁm 100 for rowing Iapts taken a Pr]gethe "y
r i S%/ S ?d Y \ﬁto F {

. " IS 23 e 1, riguy OWS a side i a porion o .
axis as shown mEB(lgure 1 igure 3% ows a Side plan view of a portion of the fota INg vertical racking

system 100 fé&RtgHORiMEIaNTaYERE P ATy HE Tor StRMSshGR! ifFimgwren tigure 23isods a
close-up frontipdam vevigofeaipdtiiorecf thews@atingaertitaht atkingssy stanpdridrfof growtagrglants of
Figure 2. Figuye Shaweha SIR88H0 for growing plants of Figure 2. Figure 5 shows a close-up
10 side pian view of a portion of the rotating vertical racking system 100 for growing planis
of Figure 3. Figure 8 shows a close-up top plan view of a portion shown as dotted line
box “6” of the rotating veriical racking system 100 for growing piants 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 Figura 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 Ba 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 inciudes one or more rack
20  assembiies 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 piurality of racking trays 260 may be configured to support at
jeast one piant. In the illustrated embodiment of system 100, sach rack assembly
25  includes two drive mechanisms 220, each independently supporting a piurality of
racking trays 260. However, it is understood that a singie drive mechanism 220, or
more than two drive mechanisms 220, may be provided in a single 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 embodiments, the sysiem 100 is thus completely seslf

contained. No external ensrgy source is required. in other alfernate embodiments, the

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



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 {lm%gg%:r}r(‘ezo assemblies 200, and one or more water power assemblies 300. The rack
assembly 20 hclddes a support frame 210, one or more drive mechanisms 220, and a plurality of

racking trays ZE0SBapTEbRGR I UARY iNeiCHE A28y, A yShr 8 erttd RIraew RHEREET detail,
each of the pharéddytof camddamgtsaysi268uniay tretbentigtivad sopmappokt at leasheneladinbnihe

ilustrated embodiment of py3ierAR0. PachEricassambiR5 Psldes tysAdve meshanisms 220,

each independently supporti plurality of racking trays.260, However, it is understood that a single
Chive mechar B 0B BN & hnrc B e RSB0 o SURRR T B rack
assembly 2000t s oyerPIDDs! deetsibeE B v a8 ranty powverstebyrfsviaEwarEry. from a 30
stream, river a@tCfoilrispped amstanddhrbibosistent 10Qidmpy disohesppnet ety madaddasbine/pump

assembly whigh providesilRe walSHLAPWELALRIRAIe!Y SOIAL DOV IR D O IAAYPE H56E; In these

emboding)ents the SP/stem 100 is thus completelry self contained. No external ener% source is

required’in otherdHER ER B BYWIRTERAORE MR MRS B TR a5 PRIE A RiIBN B by any
combination ehevatemamind| HislaroBBunial cliestieapowéd. SulsperiFranserPhassupporefiained210 may
include a plurghibseh iestgal SURRETS 2amBR apiurlityieithaizonabososphae 2ddramipted to the

vertical SUppoIlS.Ale: i&é@ﬁe?é“&%@ﬂ?‘?"bﬁ%@@%gfr %ﬁﬂ?@%féé%%?ﬁ%ﬂ&@%’%%%{ﬁodjEoCSB'%er vertical

supports 212, and four vertical supports 2 e embod t shown, the support frame

_ int :
210 includes TR IRRPLERSIAE 3198 Aol AR ATOAD AT AR BRRB 1B and four
upper Hdrizomtdiecobss:2aPsspii4be Axtditigricdip, 26@. support frame includes four drive mechanism
horizontal cross-bars 215, and four vertical drive mechanism supports 10 219 which may be

connected to }he drive rpecgw%nifsm horizontq.l crof%s ba%'s 5 and/or qfne or Eq re of the horizontal
i 'ST'}%” SrsSI00 a8 var{ous comfigura 1085 ar Ing suggort ramea @ §
cross-bars 214. e various supports may b€ joined togethérusing, by way o

exampfe hd not
limitation, vaf§R8HE<LBATcERRA IR MSre P CRBEsaRFeioRBLBRSE i ‘?@t@.”ﬂ?@?\%@@ide 218
may be conngztedtarenendrodiorenditbenin dtizantad ot dssriaal $ Rk mprd-dinalye. amae2ars tallprovide
supporbtp the,bralier chain 282 .anpd theragkdng HeyS@ed 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 compariments 264 configured to receive a plant (See, e.g. Figure 8). in a
preferred embodiment, the plants may be contained within polystyrene trays 262. ltis
understood that other materials may also be used for the individual trays 262, Each of
25  the polystyrene trays 262 may include muitiple compartments for holding individual
plants. However, as will be discussed in more detail below, depending on the fype of
plants being grown, space available, etc., the support frame 210, racking trays 260, and
polystyrene frays 282 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 capabie of supporting the
weight of the varfous components of the rack assembly 200. By way of example and
not fimitation, the support frame 210 may be made 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

B



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 maytgisenibé 1earior Sranindivicktad!tray s 2620 backeof @t tHEhpolyaiwieBlecttaysh2es? may

dotail below, Seser o e 2t ! “*gﬁiﬁw‘?ﬁ@é T AT e
210, racking ?r%‘& %E?t Mherpb Wﬂ’é t%ﬁ/?rﬁ ﬁﬂ%y QJ@%E@P88§|F@5”8|WW§6’H%Y98§F8furatlons
both larger addsshsidetiathaativie éﬁh@b{ﬂﬁﬁéhﬁ@]m@bm%@é@oﬂ framidersioanidhaieothatle from
any matérial sagadenal suppsstingdhayweightfahdeyarpuseompenentsefdhsrackaassenbly 200. By
uiay of oxXampie, Aol LN e SHBRGRIAT PO MY SR A S DAAOHB RSBl Pard

plastics, comg ite mater als, wood, etc. Ina preferr ed embodimen our corne vertlc
35supports 212 4&5t%%ur 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

bhe made fro;mg@@m%@@rarezaé Gnam dhiskesSiorbsgHais fwlpweeﬁlg%? %blkﬁmaﬁf grabediment of

the support fr p ta cubig structure for.the ort e 210, itis
Pt NALe ﬁﬁﬁ\g&hé gr“?ts g&%’n lﬁﬁﬁ rﬁ:?l% gvga SRoicY to view, 0 Fip fia n}

understood that other e use Of 6kam e “and Rotlimita lon, ne support

frame 210 méﬁ%’@%rﬂe?@ﬂéﬁg 'Sf“? ﬁarﬁll@ﬁg@@ﬁ?dénﬁ%etf@laa%ﬁ”lﬁﬁéﬁ A6Reslusieg éctiRgrations as
desired. Figueed® sicowsrarside2déwiotio meemtiodareivivel piaelklfg toay=26Rimhechlnnaliibef 10 used

with the presgphsysipsnE90. Figkre:Sanshews seiordpwol Qneienshf thesagkin thaygeg of Figure
8. In this emb%glmeipt the r%cklrggoc{% %6%IHC| des a single large comparrtmen 264 Whl%%

include a lowar OIa?e 56@ YOF ?er%elvmg ap Uralt 8F6Igr1?ytr%§g % e rac%rac '%%/%b g;/ be
substaritfally wgﬁge PR RAS o mRRmIgH iﬁ%lm@@%wma@%eﬁbﬁmﬁ@ %ﬁwmtsi@e a1sed. The

racking tray 260rkGimajohiherackiager36aaMt eitheraibthedorpasciangoikacendss Tae: pleia266

provides a cqnmerséoatnsy@%m &w %@%&9@%@&5%%’% %Wﬁtﬁ@lﬁ& {y/begpshown in
Figure 8a, a tray, Zg ed to&%%ch end of ea%%)ft e rackln% 60 via hole 268. The
roller chains fﬁ?ﬁ%?%e u‘?plf VPR GREPEAS ASRSR B SiRY BP@%% May'be used to
provide for su#féf@ﬁﬂ@tﬂk@ﬂ@?&asﬁfﬁyé%%ﬁédpmv@ fresyBiganoitthelveatlaliffpass to6opretome

embodgoentshshasrgaiinenhtraycRebQ mayzalsanneidaene dmaasetsy p@@!{bgh@?m@s RE&) betow the
jower plate 2683 igPindds fhrohending pUfRRRRL SHPBAEINHHDINRIOBLR! B Riad) @m&%ﬂy the

racking tray 260 may include one or more upper fla 1 to provide ad stiffness. It

is understoo @3RG “d&%%d%ﬁ%?&%%%é%iﬁ’&‘%f?e%g ercﬁﬁﬁmssﬁ%ﬁ%a’%ﬁaagg tray

may include one or more upper flanges 271 to provide additional bending stifiness. ltis

understood that various numbers, types, and sizes of channels 270, and varicus

25  configurations of upper flanges 271 may be used. Similariy, the racking tray may be
constructed of sufficiently stiff material such that no channeis 270 or upper flanges 271
are reguiraed,

in & preferred embodiment, the racking tray 260 may be made from aiuminium which

30  has been bent to form the general shape of the tray and channels 270. It is understood
that other materiais, including but not imited to wood, plastics, other types of metais
and/or metal alloys, may also be used without departing from the scope of the present
embodimenis.

35  Drive mechanism on the rack assembly



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 witiogufo@ihg ataalgs@trﬁ/q;amw@m@%@wk@ R ARPLSD f&ﬂ%ﬁe%l% fgwever, itis
understood that the |scus§L&g a§ |%§, eq a}IIyutTo gra‘g%oo%f Wagt %lve mechanisms. 220 Wh\&’] may be
coupled to the gupporf"f“a S jTaarl the discussion whi %?cﬁfg\?vséov'?n RBUES SRR WdPer

powered drivEaFeShaRfsHi s 22echasi 2} WhiFfEraiobel fexpksthimithar sersrss framg 216ctric or
other drive m@amigrigs thia aliesusstbo séioh Jkilbirs vl doisumay kevadapteddeedrivedhegaiusaliy: of racking

trays 26@ givepdheriggehingsg wtoyﬂé@%%taetﬂaﬁgmai SHOWS-&: CIRRG Wiaie Btaett{é%m@ portion
shown as dotted line box "7" of 10 the r? atw?e% Tf{;;ucal rackln%ne}/gstem 100 for §rowm\§?p lants as shown
in Figure 2. ABH8S SRR BSqlIRss 273 hd ale FeBitinRhP2 204y G BY Bller chains
222. Each of BRKiRECKkAY§ 4808/ 9198Dthedpasdinss pleditsaner@etween the roller chains 222. In the
illustrated embodiment, the drive mechanism 220 includes a water drive wheel 230 (Figure 3) that

rotattes abou, NP 285 RefAsLONSBIAANS, PG datiURRn LI alshdis whg! 230 are

prowdeﬁj below. In alternate embodiments, an electric motor (not s owné may be substltuted for the

water dfive WHELPRIHIA HYFPLI AR fé@%ﬂp&f@téﬁfﬂ%@ PENi8Ts B‘f@ﬁb Ried Rub 242. A chain
236a conneckesiprberoti? Binesa oories givrimgehiarekel ZBMae nitatitedatpair ofraitgit eed 20 gear

237. The straight ey gpafe23¢Hmdntieye omnestask taoadenodnipmamipiersivaltgRs. dHams
imtermediate shaft B3 AMRCICCIBAIRUE! BILAGILDAURL8RRE 23D [ detachiale crppk handle
te 0 37b al

239a connec wer stral evel gear allo ypass manual con 1ol 8P {Re water

drive wheel 24(F952% (ddiendnindh T@iﬁﬁﬁ% OB 3515 conREts SPIERBE B aseeATic
corresptndintyspiotket dOaatttadiatvwbemh 150 HrefmspEstbaidwcan 24@rat¢hisnentitediment, the

speed reduces, 24ékis AHacherciaHoGHPREY SR rBRchanisMRZeN Rl asedangls. 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
A pair of single teeth sprockets 234a, 234b is coupled to the hub 232. A chain 236a

connects sprocket 234a to a corresponding sprocket 2372 attached to a2 straight beve!

20 gear 237. The straight bevel gear 237 is in turn connected to a iong intermediate shaft
238. The intermediate shaft 238 is connected to a lower straight bevel gear 237b. A
detachable crank handle 23%a connected to the iower straight bevel gear 237b allows
for bypass manual conirol of the water drive whee! 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 fo 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 2442 which drives the rolier chain 222. In this embodiment, the main
chain sprocket(s) 244 is/are connected to the vertical drive mechanism support(s) 219.
The rolier chain 222 is further routed around an upper sprocket 246 and a pair of lower
sprockets 248a, 248b (Figure 2). Upper sprocket 245 may be connecied to the upper
horizontai cross bar 214c. The main chain sprocket 244, upper sprocket 246 and lower

35  sprockets 248z, 248b are configured to provide sufficient separation of the racking trays
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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 focusessgn.ihRvarQHs QQP@M{@W‘S 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 c¥Wpdien Eiser asion MPevn depins M s thigsisafipmesne s dnddtetherrergional

energy requirgdeefmiaieiteerasidngriraps 260. franltieditheraskéngdrays260-atpabisconmected to a
roller chaih 2gJocaiadt el RO ANAS PEMBLAS SO THBLOKSA0ARE Indhg S plples 266 of

the racking trays 26 be located a sufficient distance above a center of grav e racking trays

260 to provid® TOP5tEBHRY St A% akimIVLRS 280 AeHRPPSieSffoughtsBitledite sl referred
embodiment,a¢reprngstsso fheciidite arechrudtirfrond steclhos atbriicsicideptdvidmtbaatsalitavarious
SE_rl?pkertls MashBRypiRinrke ontgLes rw&hnwmmweé@fs@@%t%?@o%ﬁg .@éoka%m@ tggge of
skill in the art it var mpanents of.the chanism may
be made frorr? %ﬁ%’&gﬁl’tﬁgﬁéﬁg s%?ﬁr%%v%ﬂ%%ﬁé% Ec%%i%f)em dg g?t.égirflrn gﬁy?)\(/gh[i‘rﬁ}'ﬁﬁ %ﬁ%e

elementd aredfifidtr e e RAEHLEL S Ysgz0kiBaIraa 200 ke lseragrRIsrSissatHE SR drive
elements 20iabdirgoeotenof imaiveyl ¢ ther excmpleapukéfsandbekspmegtdlsodiehasedidepending on
the size of the-fystemL0H= VWAL ROWERSPSS6 A8 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 externtl H/BIEEESEHRELSMEMRES B YBRAYSFRIPCEHS TR iRESaRheettBe0SsiRdanted on a
hub 3123vhiahaatoss theenainowatershes! 320 te fseely aathtenfiyoae embesiyrenddhemain water

wheel 310 may be GAHIGHIS LR AHINEER-BIRCHSKll in the art. However, it is understoad that the
various components of the drive mechanism 220 may be made from different materials
as known to those of skill in the art. Simiiarly, while the drive elements are illustrated as
chains 222, 236a, 238b, 242, and 244a, it is understood that other drive elemenis
20 including but not iimited to for exampie, pulleys and belts, may aiso 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 whes! 310 to freely rotate. In one
embodiment, the main water wheel 310 may be configured to drive an eiectric
30  generator 330 and/or a water pump 340. The electric generator 330 may be used, by
way of exampie and not limitation, to provide lighting for the system 100, to provide
power for the computer 700 which may be used to controi the system 100,

The water power assembly 300 may also 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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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. ja s auhadimenyhe SRngs B0k Ta0 Ay be lled Biihe arerpup 340 via a
water inlet line ._In alternate’embodiments, a commercial Swatér source may be use drive the

main water wi 32D MAYtRe BB EN CENERV tSSaTRIEr SRt oAty e Rbewiereef B3k belt or
chain 344. Theuppttfchaiinr®4 BEcoplied toraegneketiBd Stomguledrio 25t raag nf tedoh B2 on the

main water wiged:34nand §o.a RLIRNPHESRRACKRD 348 GRERBECEMBAMBRYL BUd,1A348.0n the
water pump 340. As the main gveaﬁgégvthetfl 3]}9] rotates, the c airll 331 4 rotates the input hub 348 on the

water pump 3\2@% spolﬁirrﬁcs Walervia water infe ?n@@ﬂi&%% € 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 compositeise etobinimaresaned embestimentntheMain, wateswdree by Obaayrheanage;from

aluminium or fldrsteetih e %Qsi@a%té@gweké*ﬂ@m@&w@ﬂovm%eémﬁh%i%}??fz%n

approximatel)é 2 meters. H%\%ﬁe% 1|é|s understood that, as discussed above with respect to the frame
210 and drive EERANMEN 95 he LiAN SR AR RRIEPRIREE! 316 SRRRSSHAECARSN BB M hponents
of the sy§tem3AGOOMEN et areinBs3dEsirdd diependinyraisthversizeldptheiarswing oparafiéh. The tank

350 may havecfissttiositeiuping 338 eanfiguradanchip gerkiomnrayideateniatthenwaipidriive wheel(s)
230. In a prefepred emhodiment, once the water has passed

The main water wheel 310 may be made from various materials including, but not

15 limited to, various types of wood, plastic, metal composites, stc. In a preferred
embodiment, the main water wheel 310 may be made from aiuminium 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 whee! 310, and of the other

20 components of the system 100, may be scaled as desired depending on the size of the
growing operation.

The tank 350 may have a first outiet 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 coliected and routed

to & return flow pipe 382, The return flow pipe 362 may be connected to a second

outlet pipe 364 extending from the storage tank 350. An outiet 366 of the second outlet

pipe 364 may be positioned above the main water whee! 310 to provide additional

driving force for the main water wheel 310, thus increasing the efficiency of the system
30 10C

in a preferred embodiment, the system 100 may also include a water outlet 370
connecied to the return flow pipe 362 to provide water to the plants as they rotate.
Alternately, the water outiet may be connected to the first outlet pipe 360. One or mare

35  control valves may be used fo control the fiow of water {o the plants, water wheels, and
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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 ouéet may be connected to the first outlet pipe 360. One or more 35control
valves may b8 SRR & FRFoflfﬁ*&'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 ysbigh Opydisaken 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) e|n rown, the spacing between the racking trays 260, the weight of the racking trays 260,
the amouht o Z05NEHS KQiniigi ErERrpaficlng IsxsEsn inGRhidherise gifsteriens isikdsimlled, etc.
The system 1@mwamgmmm:bmg lily fissablénanciadaptableigsthe grewing of any seiieitplant.

With referencgntgdtighiresi=O aagthe giscussi \/ eration system
100 will nowct%) e ooy % QQ @xa‘?ﬂ@ éa)%@;rgi%gnnvll%g?th%}g% s‘t%img 00 will be

REHREE ) e B R e R e

described using lettuce as an examp tD ?—Iom?e% { Pee PﬂBo@%ﬁ%ﬁB%Q?Mﬁ?id%ay be
adapted to grﬁﬁ‘g}%ﬁ@bge@pﬁﬁt“é@%ﬁ?é@ EBPKing e xffptbeanmaut lirhitetibibiareisigiem 100
may beWsed itotyeovardinydy pecaf do ool wierh shé auystes et Mﬁiﬁ@ﬂ@dﬂ)/e@s Chﬁﬁl@%%inab%’% while the

operational diggigsionail 96Hs ARG S BRIPRANE BRI AR0TS e Hedgnag gagie frame 240, 1t 20

is understood that the system 100 may be configured usmg a pIu ame 8I’IV€ assemblies as
desired. in large scale operations, the system 100 may include hundreds or even thousands of drive

assemblies. YY§UisRIE SR tPthiusgssUenaad ko lisopstionsabre ¢ aera edam il ofitherothetcope of the
appended claifitse system 100 will now be discussed. For the purposes of iiustration, the operation

15 of the system 100 will be described using iettuce as an exampie piant. 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 singie drive assembiy 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 scalabie
systems are deemed to fall within the scope of ihe appended claims.

25 In this embodiment, the racking trays 260 may be approximately 3m x 0.3m x 0.075m
and be ssparated by a vertical distance of approximately 0.4 meters. This aliows 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 inciude a totai of 28 racking trays driven by each of the drive
mechanisms 220. Zach 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 2623 for growing

35 lettuce. By way of example and not limitation, each polystyrens tray 262 may include
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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 mecgz)%nissemas Ea2E20.CDErﬁac£1 rtof tlle racgin%[%?ays 60 ma%)l;i have one or more compartments 264
configured to Yecave 18 IRy BE%CSREined Wil #e501 SR  dREAR OB 2 THEre

fuée may beco
polystyrene tré§SRAENEREF Bl rAtEhp BT BRiFYiRRMIEEH28%0r growing 35lettuce. By way of
example and not limitation, each polystyrene tray 262 may include six separate compartments, and

each racking E@x@%&%«g&%% WEMDRAE OMBFIMEieCiidaingels e polvolyens ays

262. Eac rackifrf:g tray, (?FJS cor;é[w%ctgg on either end to the roller chains via tra supsborts 275
(Figure 83). A’ JRBF fromn i FrSoufS R 58T SRS LR gukirtRips388manses aneRinEava e water
drive wheel tuifée thhhesactdiating wrisradivgsvdtrahiuamd el ativetinedaborets sloaitg ratdte the
racking trays Béfs dé-fiow eievefithaowateitsaybe satarmined gependngp e vaioysdesign
considerations, discUSs8d ARQVE I . we desire the system to provide 3 full
rotation cycles %ésr 12 10hour per%%:)r%?ﬁlgriﬁ %%%rg%ga g%ﬂ%\%e%lgaggﬁwee ?%%%’}%%Pgﬁﬁ?ﬁg f%)é) esired
rotational speed G ATRPHHIRS BRI IV {5 b SUHRENG PeiiR e EHiraiappYeRPHRaRA212.24
meters itPlendirimperider to mroieidts thebieveothisl eteatotediongsindetsimb2 hiceidpsirat raagoretation must
be 15completgsbiy 4iauigivEnusthemspeed of the drive chain 222 may be computed using the
formula: Velocity = Chain length (mm) / time (min)(1)

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

15 completed in 4 hours. Thus the speed of the drive chain 222 may be computed using

the formula:
Velocity = Chain iength {mm) / fima (min) (1)

20 Using the values for chain length and time provided in Formuia 1, in order to ensure
one rotation every four hours, the chain 222 must move at 51 mm/minute. In the
Hiustrated system 100, given the various gear ratios and the speed reducer 240, the
water wheel 230 turns approximately 24 revoiutions 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 whee! 230 may then be adjusted to provide for this rotational speed (24
revolutions per minuie). In this embodiment, the fiow is then adjusted to bs
approximately 19 liters per minuie.

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 milimeter 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 periad. This provides all of the
racking trays 260 (and the plants contained therein) with adequate opportunities to

35 receive natural suniight, assuming nommal weather conditions. in aiternate
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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

luti inyte). In thi bodi t, the flow is th djusted t , ximately 19 lit
minute. 301, FTPEHBBEImARE S S Ranfn 290 I b AORTLIAFIG HIBUS B1ERking raye

260 at, by wagre¥iggamiplethat aletatataitiedinesstipblicd! lighting sairens way disdoPuidaseiiliustrated
embodiment gltbigsygitsmd 000 thiemidurngestdigiinodddkiey ele siraiationsdbéhed acking {rays 260 in a

12 hour periog, g’ip}i%pt%\m% &1&%%{%9%@(5 260 (and the plants contained therein) with

adequate opportunities to 35receive natural sunlight, assuming normal weather conditions.In alternate
embodintents, the system 100 may be used indoors, and artificial lighting sources provided. In other
alternate embbdinverersirificiablightingsstneess My e yrewitledhin oumite of seatisne0d Witen low

light conditions,&xsist fot an £xieasedReriodyoitimef(eratmpiioher titudrsduring Bastoh theoyear). 5 It

is understood vayl ' 0 ina
given period. 'égevt\?ae éé%%%%%&&%%%%eﬁﬁﬁ?%%ﬁo%ﬁéé%‘?%ﬁ%%%%ﬂ@@%% c%ﬁé%ﬁ?%ﬁ@%vide for
0.5-20 rotatiofﬁs{epé}‘y 2 7 Heribe. SHATARNRPASNG 26 Bign@stineriraye Wt and&i®4€ing of the
racking tfays @ié®rifiensaricis @stelimEdisidns ahtheisytemilaife, shwigimetminuhashiteblasemhlight etc.
may all be vadgdag-desiadkhidhe 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, a&%idiG48ERY iREREEB HE KB SHP SRR, BoRiNP|5rSYRRCOE 88 fnatedigierl B GHly 300
pieces per angstimatedritine samaecarkamfh@s; the fireld hédsibeenuitcfeasies dypadadtarmaf 200 In terms

of the systemslisglissed dniheLRekgroUnd serinRqthe yields foLthe PERSEIsMsteARRYMg In the
range of 1000-4000 tons per 20 hectare per year. Addllgonallg/, aé the system 1po is configured to run
on water pow@,"?ﬁ@ &%ﬂ%sesaénglﬁﬁﬁsﬁ)éhénre@ u caecé(ﬁg %ﬁﬂ ed ?S%Brf&l?hl goﬁ{/%vﬁ?i%n%? farming.

The system 1€8ieatigds2EOPRlE FRErBIRTRRIBA BNaHINSRANSYSEEM diseussus.iththededieground
section! been increased by a factor of 40! In terms of the systems discussed in the background

section, the vields for the preset system may be in the range of 1000-4000 tfons per

20  hectare per year. Additionally, as the system 100 is configured to run on water powaer,
the system uses one fifth of the resources required to perform convenfional farming.
The system 100 is thus 250 times more efficient that the tray system discussed in the
background section!

25  lItis 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 frays 260, the number of support frames 210 used in a
particuiar system 100, etc., may all be adjusied as desired. Simiiarly, the gearing, the
size of the waier wheels stc may also be adjusted as desired. In a preferred

3C  embodiment, the system 100 may be orienied with the long face oriented in an
East/West direction o maximize the amount of suniight provided fo the plants.

in a preferred embodiment, the system 100 may be controlled using a computer.
Various aigorithms may be implemented fo conirol, by way of exampie and not
35  limitation, the rotational rate of the racking trays 260, the amount of water provided to
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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 %Fe & ntrolled usmqu a %omé)uter lE;/aarlous al orlthmsrrglva e n;(n%lerr%gnte%té) control,
by way of ex WGt g8t Stion, the'Tol Hionartate o ﬁ mé ?rayns 5 §YThe amount of
water providée W%ﬁﬂ%@@%@f @T@Wﬁ’@t@&oﬁé@&?ﬁﬂ@f ﬁoﬁgﬁ%‘i" M@é&%@]ﬂr‘?ﬁ/ﬁéé'mﬁtﬁe system
100 to measteasthesspieetvafthicohaime222thh eampulersdatDlledovalit: fmyesemyloyedrto adjust
the water floy, F@ég to the water wheel 230 to provide for a desired chain speed. 5 Thus, some portions
of the d?crlp lon 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 AhdsfussTiorRarbersy RiobEc FepradinmAinTs e weerheding isedcly thiesersrifldd in the
data processiagnarts igtteeRveydmMgstiRiiactyelyribeisuksirresa:aidheibivaiiciasmidhers skiled in the

art. An algorifiisereand peRsialrasceiiein e selbaansiens anmiense gl sise leading o

a desired result. The steps are thosé requiring ph yS|ca manipulations of physical quantities, such as

electrical, méﬁﬂ@ﬁ@%?%ﬁcﬁf%ﬁﬁa@%aﬁ@%%e s SREiantR el PRRRTRED, ﬁBﬁwf?ared and
otherwite manipghatedst Sirdiesspucitidzigatatet] totiewede canthears appiareimt frenathe following, it

will be appregigépehhad HuRuahRUEdRe-prpSesticeneeification, discssriepmutiizinadermsaiyeh as

'scanning’, "eq '&H'g“t'”%{ g S%FSQ“?'””\?" %‘h%”@%@gareg%%% ;% ';ri'r'x”'t'%"é'tgg"h%'%(‘ﬁ%‘a‘ﬁ : i the like,

refer to the action nd processes O a computer system, or Slml e ectronic ICG that

manipulates BMFIFRNSFEATICaafY B pPERIRTYIFES Bﬁ%\%%ﬁ GuatRitREs Whﬁftﬁ%@?ﬁ;ﬂft@(e%tem into
other data sistieaty trepsésestecoahiplayswatpgradiites vithnvidserconmpisedsystem or other information
storage;dransmission or display devices. 25The present specification also discloses apparatus for

performing t eration the me s. Such a paratus ma C|all constructe for the
required purgis%%s SP%%F)?E’E,I Sm tzr'a_%gt Y s]1Ienera pu”r%pose cpoDrﬁE)eu oS opg or' (lewcegs:jlec ?veﬁ/ activated

or reconflguré@b%ﬁﬁféérﬁtﬂﬁt@*’?}‘ﬂ@@‘?ﬂwﬁcﬁ‘@ﬁﬁttﬁ%eééﬁﬁé%rdfFﬁ‘ésé'@'éﬁitﬁ'H%‘aﬁarm%;ﬂa% presented
herein are nafsinhemeniiyctelatetktoating pddttataidoghputep@icotdier ‘generating”,  “initializing”,

*outputting”, or the like, refer fo the action and processes of a computer system, or

20 similar electronic device, that manipulates and transforms data represented as physical
guantities within the computer system into other daia similarly represented as physical
guantities within the computer system or other information storage, transmission or
dispiay devices.

25  The present specification aisc 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 compuier program stored in the computer. The algorithms and
displays presented herein are not inherently related to any particular computer or other

30 apparatus. Various general purpose machines may be used with programs in
accordance with the teachings herein.  Alternafively, the consfruciion of more
specialized apparatus to perform the reguired method steps may be appropriate. The
structure of a conventicnal general purpose computer will appear from the description
below.

35
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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 thaegddiipiethdiRsregraARPRTGRIRY LRIt RIG RY iS5 tRBFcD FCRTEHHERY RSREF& iniblement
the teachingsteétthevdisc|bsunsraeentainetchenaion Mdkebirethéharichephteinpirogransispactfitiended to

be limited to apyparticulaneentoldownalhsreare MaakRihel @A PLIRE compuisrpagram, which

can use different control flows wi(tiwout dsga}rthg from the spirit H?r scope of the invention. 10
Furthermore, BREBT b bINFELELE o ThETE Hﬁ)%t@?h%%?g Fn RIPEE PERSHRPHE B2 AR rather
than seq@entiaigeSantatoedneneabr rul regrappasciisstGraticoveanty cdmpdierreiagdpnavwaeaium. The
computer reagapleanegiterebiayaneldessies agpicavitanstnitiangnagnelicaioptcabdisksdnemory
chips, or Othegérécfﬁ‘?‘%??&\’\}gﬁ%ﬂéT%Haﬁ@j%gﬂéﬂ%f%%g MR 2.0 R0 S AHEROS S0 'R IR i e
computer readable medium may also include a hard-wired medium such as exemplitied in the Internet

system, or wifSIRE ARvyiuR LG & S BRY AR TR oG SR FRBINHSRERHERE WSB FER HE&Scomputer
program wheniftesets denudiecuvdthowt dapbringénerdhpapidse sermpoldhetfoeimiely results in an
apparatyg that implements the steps of the preferred 20 method. The invention may also be

impl ted d icul [ , IS, & functional
Pardware Uit 0 g W SUhe Lo e unLs Syt SR B B o b

implemented BRRIFdTEHd P e RRAYSRIE BomPofe RS GRHEINPIORTR SBRioRFoF R ite®Bectronic
circuit such asamaieplicatiehls peaificrintefratech@rtuitraSibly Medienousayther purs situlidgs exist.
Those skilled da thg-26 Wil APRIRGIAIR thabHieAHaRa) rahsP SfiNRIeBIsatadAsy8 eamblaation of
hardwar1e5and software mc{dgles. .

suriable for intertacing with a general purpose computer. The computer readabile
medium may aiso include a hard-wired medium such as exemplified in the Internat
system, or wireless medium such as exemplified in the GSM mobile telephone system.
The computer program when joaded and execuied on such a generai-purpose
computer effectively resulis in an apparatus that implements the steps of the preferred

20 method.

The invention may also be impiemented as hardware modules. More particularly, in
the hardwars sense, a module is a functional hardware unit designed for use with other
components or modules, For example, a moduie may be implementad using discrete

25  electronic components, or it can form a portion of an entire electronic circuit such as an
Appiication Specific integrated Circuit (ASIC).  Numerous other possibiliies exist.
Those skilled in the art wili appreciate that the system can aiso be impiemented as a
combination of hardware and software moduies.

30  The method and system of the example embodiment can be implemented on a
computer systerm 700, schematically shown in Figure 8. It may be implemented as
software, such as a computer program being exacuted within the computer system 700,
and instructing the computer system 700 to conduct the method of the example
embodiment.

35
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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 netywork 712 via a suitable transc%l\é%/device 714, to enable access to e.g. the Internet or

other network S5st8MRERIHEET IR Fe GrRITRIFOPRAUE ATea NeEhIRARYRT AT e
computer moéieyzoariifeaaranmikeintfudes 2 Proads o oRIR! dRmnd sutiAeeesdistiaéhtory (RAM)
720 and a Reagh@rtyederory (ROM) 722. The computer module 702 also includes a number of
Input/Output (1/0O) interfaces, for example 1/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

interconnecte B TREIEh P ATUSHT QAR IFORRT RS TIRE HR A GATSRAIRGNRIE &I YAt D Phe
application prognacsieandesisu phiietd tendideuserest tireccprifpiteesystomoTed eavaded Grieadata

storage medidisdeh dspaL-REAMQIIARH sremenseariahase readwtilizing 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 stor‘;%e of program data maybe accomplished

using RAM 720CERIBeERN &1 R P& R ATRIALDHSEDaARRIEho\R PIRTTHIYeasS
advantades oVerttyy (RiaMam2T hedadkewy Caye Mtaoked ROMYEaical eacoreswethnashe e A6 space in
between for grpwihankLecaption ok ightyerasticaky)naepases e isidayebsiniiales,sizgland using

traditional farming.m thofé . The racking.tra % made fro év of example and not
limitation, alugﬁ%ﬁlﬁ??%hi E'i? '?gc!’&ilgg%aa %Sre%ér?gjn ﬁees ‘iﬁ%bﬁ%{fﬁ go}g%% SF 5”6?85 tseﬁ’r}/‘if"a)“:hment
framework witiSiMRHES)REHE ifD8ivrERIoeRMERTIGBE3VA LFIfHATEeRAS ed Uz 7 FoRiedéi, dt is
understood thakvesiousiypRiod pasienialgiseindizordmitanpidimited to wood, plastic, composites,
metals agd 30metal alloys may be used.

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,

20  intermediate storage of program data maybe accompiished using RAM 720.

Embodiments of the present invention as described above provide several advantiages
over the prior art. The racking trays, stacked in a veriical 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 iimitation, alumintum, which is recyciabie and enhances the
main ideology of a green environment framework within the system. In one
embodiment, 6083 aluminium may be used. However, it is understood that various
types of materials including, but not limited to wood, plastic, composites, metals and
30  metal alioys may be used.

The systemn is both adaptive and fiexible. The height difference between the trays can
be adjusted to suit different plants/crops/vegetabies. The depth of the racking trays can
also be easily customised for other vegeiables requiring deeper or wider spacings. The
35  water supply to the plants can aiso be controlled to ensure optimal growth patterns.
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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. Atrtificial 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. Far examPIe _avery large frame (10 meters high or larger) may be used in commercial
sapplications A1, @W@@Waﬂ?é‘ﬁ?&yt%gmdlﬁ?ﬁ‘B@Fﬂ%ﬁﬁﬁFB%@dﬁy@@fﬁﬁ@éﬁ feoudy
embodiments @f thieypragentiaventbnaas ddigivibe dais orprovideffotthev bystaparstiantefdigreen” power

irr]] the vzjhole_ SSﬁiﬁi@Hy%bhé'_%ﬁ%Q Mlvmt@rfmf@\{ﬁame%g}@&ﬁme re_@kwyfcﬁ%%%%ﬁa%??d in
the productio n ire nts. stem in thus non-polluting, and well as hi icient in
%BF% Egj?ﬁs?nve&)ﬁ}eaég%g%&?n %rﬁsmo the hﬁ?%s%rr? fﬂ%/@nrﬂg %%@?c‘ﬂbcé’wg?ﬁﬁfthe

terms of crop yields. | _ esen 2Ntiof
farming enhvirGRRIERE ARy Bilsiah SI8eT HAMe sPavonE @ey iRsU P 2RIt tiRitRE albRefuate water

provision, efficient soil composition, etc. to provide a regular supply of quality 15 vegetables and/or

other products:nEhe,eRyaediments iInkodyessnMedert fActary grodustion.conceptto the grawing of
plants, as coméaaredrt(;c)i the naditio,nacl) Jvne(?t'rrllc%ggs\)\(of farm work, The embaodiments offer largely improved

dUetMty: ahd reéquire Tewer personkﬁ%?t%y?ﬁearﬁagé’.uﬁ‘f@&ﬁﬁé&?ﬂ%ﬁsﬂ?ﬁlﬁw dsic

yields and pro ' _
subsistence fARTRAG TP HEHEERRESt NGAITErasas b fisosed votivre dgav it tiipkipigisat Tifis usually

and almtdt  system in thus non-poliuting, and well as highiy efficient in terms of crop vields.

By using the embodiments of the present invention as described herein, the farming
environment may be managed and controiled to ensure sufficient lighting, adequate
water provision, efficient solt compesition, etc. to provide a regular supply of guality
15 vegetables and/or other products. The embodiments introduce 2 modemn factory
production concept to the growing of plants, as compared te the traditionai method(s) of
farm work. The embodiments offer largely improved yields and productivity, and require
fewer personnel fo manage. The embodiments aliow basic subsistence farming to be
done almost anywhere as opposed to the age old thinking that it is usually and aimost
20  always done in some faraway outskirts of any cities.

The embodiments provide a solution to the urgent problem that the world is running out
of farmable land, as the concept relies on considerabiy less iand than traditional
farming. The embodiments alsc serve as a palatable avenue to introduce/encourage

25  our younger generation to get acquainted with nature in these obsessively internst
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 z
large variety of flowers and take the by now common notion of & garden city to a whole

30  new level. The embodiments aiso 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 variations and/or
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 broadty
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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 n&ﬁ%ﬁﬁ’%oﬂ‘ﬁ@fﬁ?ﬁmgﬁ@ﬁﬂﬁ ANFHIRSORSR FVEIFSTRE Brab ettt Also
provide a higlly idostiptamentaryt tesirfcivarban 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
consideréd 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
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- 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 ditle®d¥nent; 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 confguiid a.dudeideash SRR beaih ARESKRIS URAEIRLRGYRIy/here

each of said plurality of rackln%érays Is coupled to said first and second drive elements: The system of
claim 4, wherein said first #htiABRond drive elements comprise first and second roller chains. The
system of claims 4 or 5, furgh@iveonsstismgm couplesiirsgichfearsghestipositioned to be powered by

flowing water from an exteal BeMYC:; 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.
10
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
15 by at ieast one of water, electricity, and solar power.

4, The system of any one of the preceding claims, whersin said drive mechanism
further comprises:
a first plurality of sprockets coupled to one side of said frame, said first
20 piurality of sprockets configured to receive and drive a first drive eiement;
a second plurality of sprockets coupled to an opposite side of said frame, said
second plurality of sprockets configured fo receive and drive a second drive
element; and
a water drive wheel configured fo drive at least one of said sprockets
25 using water power, wherein
each of said piurality of racking trays is coupled to said first and second
drive elements.

5. The system of claim 4, wherein said first and second drive elements comprise
30 first and second roller chains.

g. The system of claims 4 or 5, further comprising:

a main water wheel positioned to be powared by fiowing water from an
external source;
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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 fo rowm%{plants the thod comprising the steps of roviding e
rotating vertical racking sy&feffl OWHG ?)rlaﬁ&‘g?fﬁ )V/st{berﬁ%a ﬁg%ﬂ SR W hechanism
coupled to said franf#idand a plurality of racking trays coupled to said drive mechanism, each of

said racking trays being capabterqfusnpprREine:R leasi-ensl planiidanscai\wagsaidrdive mashanism to
rotate said plurality JJETE%W é[@&?k}r E ethpd, ﬂgc%m? %\pa{gét%%r comprlsmg automatically watering
said plants while sai nts are rotati he me aims 10.or 11, wherein power to drive said
drive me€hanism is provided by at Ieast one of water, electricity, and solar power.
7. The system of claim 6, wherein said elevated tank provides a source of water {o
drive said water drive wheei and fo water said plants.

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

automatically water said plants whiie said piants are rotating.

15 10. 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
20 a plurality of racking trays coupied to said drive mechanism, each
of said racking trays being capable of supperting at least one plant; and
driving said drive mechanism to rofate said plurality of racking trays.

11. The method of claim 10 further comprising automatically watering said plants
25 while said plants are rotating.

12. The method of claims 10.or 11, wherein power {o drive said drive mechanism is
provided by at ieast one of water, eleciricity, and solar power.

30
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