WO 2012/ 040776PCT/ AU2011/ 001240 1 A WATERI NG AND DRAI NAGE ARRANGEMENT FOR A
MULTI - LAYER HORTI CULTURAL STRUCTURE FI ELD OF THE | NVENTI ON Thi s

i nvent i orwoebetms’7bo mul ti-layer horticul tural structuresTaizet/@i=oi n many
5 instances generically referred to as vertical farm systens. Mre
particularly this invention is in relation to a very unique and effective
wat eri ng and water drainage arrangenent for such multi-layer horticultural
structures that are able to provide for efifective watering and drai nage
simul taneously and precisely to all the individual trays that make up the
mul ti- iolayer horticultural structure without the requirenent of conplex
flow control valves and nechani sns that one woul d expect from such a system
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hor ti cul tural HEgHEUI Tt Rer sggué@ﬁéCKG?wND DI SCUSSI ON Pressures on food
growi ng are increasing around the world as a result of continuing

popul ati on growth, w despread degradati on of arable |and, accelerating

climte ChaWFFLB‘W?ﬁEQNWhﬁIW er availability and an established trend
for people to live and work in cities rather than rural 20 environnents.

These issues are now demanding a significant step change in the

met hodol ogi es TRRAnV@fiGAGEREELH raowaﬁeﬁidﬁmmblfs&uchueéé whichtasé il mapye of
t he nost prom sing devel opnents in this area_is the enclosed environnent

cul tivati of ofnsltﬁrmesgenev@mmrm??@p@mmmmmmo

More patrticularly this invention is in relation to a very unique and effective
watering and water drainage arrangement for such multi-layer horticultural
structures that are able to provide for effective watering and drainage
simultaneously and precisely to all the individual trays that make up the multi-
10  layer horticultural structure without the requirement of complex flow control
valves and mechanisms that one would expect from such a system that is
adapted to provide such simultaneous and precise flooding and draining for the
respective trays withinside a column of the multi-layer horticultural structure per

se.
15  BACKGROUND DISCUSSION

Pressures on food growing are increasing around the world as a result of
continuing population growth, widespread degradation of arable land,
accelerating climate changes, unpredictable water availability and an
established trend for people to live and work in cities rather than rural

20 environments.

These issues are now demanding a significant step change in the
methodologies and technologies previously used for horticultural. One of the
most promising developments in this area is the enclosed environment

cultivation of plants.



2 Wiile environnmentally controlled farmng originally has been used in a
sinygl e layer greenhouse environnent the recent further innovation of

mul ti -1 aywo 2gr2o0M017¢ usi ng advanced | ow energy |ighting rae3/Atany/@tsant ages.
However certain design challenges present thenselves in depl oynent of

mul ti- 5layer horticulture especially concerning the requirenent for
precisely regulating watering of the crops being grown without restricting
access to the crops thenselves or requirifg the use of |arge numbers of
active mechani cal or servo-electric conponents with their attendant

mai nt enance overhead and undesirable failure nodes. 10 A further challenge
associated with these vertical farmng systens that present mnulti-Iayer
horticultural structures is the regylrenent th h density horticultura
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the entire grow environment wth potential severe financial results and
even fatal 15gfowiegusiop@dvaresdiaw erergy lightingdiasrreaeyedvaiiadesaf ety st andar ds
are not net. Therefore the watering and in fact the water drainage
arrangenment for these multi-layer horticultural structures is ararmunt but
as i ntroducedHawever QQ\'E?"&QW'QBW?'@’IQ@HW%WQ( theraseiyes '"b@p&lﬂ"ée tof pruilti-

provi ded for {apepgg,r"éu%d}glegf,g%\al ne nee %ﬁ{een%ﬁﬁurgﬁlfetﬁ ﬁegulatlng

reproduci bi | i to be done 2 ut conpl ex
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and/ or servo-glectric co onen t order
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this invention to Ip &v tering and water 25 drai nage arrangenent for
a multi-| ayer URGRSiHAD prgm ®tcture that can overcome at |east some of

the problens referred to above or at least provide the public with a useful
Lot R it e SR BRI Thefe AR ORLAIEE ottt v
multi-layer horticultural structures is the requirement that high density
horticultural environments by necessity must have extreme levels of cleanliness
to brevent introduction or propagation of harmful algae and/or bacteria into the
entire growing environment with potential severe financial results and even fatal
15 human repercussions if such requirements and safety standards are not met.

Therefore the watering and in fact the water drainage arrangement for these
multi-layer horticultural structures is paramoﬁnt but as introduced above the
ability to control these must be able to be provided for if costs, maintenance,
consistency, efficiency and reproducibility is to be maintained needs to be done

20  so without complex water regulators, shut-off valves as well as the associated
mechanical and/or servo-electric components which would need to be instigated
in order to provide adequate watering and drainage to the respective trays that
make up the multi-layer horticultural structure.

It is therefore an object of this invention to provide a watering and water

25 drainage arrangement for a multi-layer horticultural structure that can overcome
at least some of the problems referred to above or at least provide the public
with a useful alternative to existing watering and water drainage arrangements
used with the conventional multi-layer horticultural structure units.



SUMMARY COF THE | NVENTI ON Accordingly in one formof the invention there is
provi ded' a watering and water drainage arrangenent for a multi-I|ayer

horti cul twoabigisoet ure, said arrangenent including; 5 cwaR11IAOPRLY

net wor k pi pi ng wherein said water supply network piping includes a series
of water release outlets; at |east one water receiving, storage and/or
water flood tray per layer of said multi-layer horticultural structure;
each flood tray of each layer of the nmult8-1ayer horticultural structure
~including 10 an overflow | evel arrangenent so that water introduced into
the flood tray is unable to exceed the desirable pre-selected | evel as

water wll flow over a shoul der and/or weir edge so as not to allow the
water level within the flood tray to surpass said set or desired water
| evel ; sapHMMARY OfF I5t WNVENTION her i ncl uding an aperture to which

flow ng water may be 15 introduced and passed or drained therethrough; said
wat er rel ease outlets configured sq that upon suppl. f ter to,the water
suppl y net worResardingly 'Mf‘@rfg'ir% °F@?t'@%ﬁ"t‘9ﬁrt §eds pg‘ﬁﬁge‘gﬂ%‘?r"ﬂ %Wa?q'om a

di stance i nt ogafHadeldrRfhehichy fGFREMUNCIByeshisticdiRél sHiRfurdRdaAd BRtingémeag Ui red
within the nulti-lFayer Rorticultural structure 20 the forceful or punped

rel ease of waineludingi oughout the water supply network piping jets fromthe
series of water release outlets water in the direction of the aperture of

the water flood tray so that water flows throu?h said aperture so as to
fill the vated Wateispplyaietyerk pigingavheredsaid waler syppHEWRHE RIPINGevel with

i nsi de the V‘@h@fud@é%%%ri%&%\‘vfa?&%%%sé'& yegsi red or selected level this
SIS : ;

| evel is maintalned t he continued supply of water fromthe water
supply network piping water 4 release outlet through the aperture of the

flood tray whif gagioric\fater fBteiviig: stérige@ulr Waer fd tray perQbyeradiehid rom t he
wat er supply network piping once the
multi-layer horticultural structure;

each flood tray of each layer of the muilti-layer horticultural structure including

10  an overflow level arrangement so that water introduced into the flood tray is
unable to exceed the desirable pre-selected level as water will flow over a
shoulder and/or weir edge so as not to allow the water level within the flood tray

to surpass said set or desired water level,

said water flood tray further including an aperture to which flowing water may be

15  introduced and passed or drained therethrough;

said water release outlets configured so that upon supply of water to the water
supply network piping water is jetted, sprayed, shot and/or flowed from a
distance into said flood tray aperture,

such that when watering is required within the multi-layer horticultural structure
20 the forceful or pumped release of water throughout the water supply network
piping jets from the series of water release outlets water in the direction of the
aperture of the water flood tray so that water flows through said aperture so as
to fill the water flood tray to the required level and when water level withinside
the water flood tray reaches the desired or selected level this level is maintained

25 by the continued supply of water from the water supply network piping water



desired or selected water level is reached sees a correspondi ng drai nage or
rel ease of water fromthe overfl ow shoul der and/or weir edge of the fl ood
tray, 5 awd2siphoigat when drai nage of water is requiregchravmilneiwat er
flood tray, supply of water to the release outlets is term nated by
renoving the supply of water fromthe water supply network piping to aliow
the di scharge of water through the aperture of the water flood tray. As the
person skilled in the art will inmmediatel$ see fromthe broad description
10of the invention what is very unique to this invention is its ability to
sequentially and precisely flood into or drain fromthe respective fl ood

trays that nmajetease dutet ﬂ‘llbilgh{h%yab"eth@é bfmelﬂdwakayswm&éuhe saffe fimeryi s a
si npl e but uniquely conflgure wat er supply network whi ch all ows for

a series of mﬁ@@?oﬂﬂldéliw&uﬂa&@'%mﬁ)‘ﬂ?@SHHHY&etWWk:B'H" 8 ORFe e 15
aperture of t§gsifd eﬁéci‘é(d v@f&%W@ﬁﬁeaBﬁé‘&%eé@a l&%rré@éér%“tféﬂam ayelort he

mul ti-Ilayer hort| cultural structure 1t can done so t aneously

t hroughout eatsease aftvatenfrem the wa@@mmu&% atnldéqr weiredge of the fiopd tﬂﬁa{t er
supply network piping. As water is being jetted, sprayed, shot and/or
flowed fromthe rel ease outlet of the water supply network ﬁl ping into the
aperture of eanmsﬂttmtmtwh&p draingge of watesis regaired hiose the watenflep@trair e t hus

prevent [ NG anyuya) 6f whidr 10 1Y (SRR Al lE Mib @I 18RRI ABSLRHA orof the

flood tray whi € aper
Advant ageousl watelt fmm ttteeuvatea sumnw metwbrkcpmca@m allovetrfeodlsmargemfrwptetnt

wat eri ng, onc sired |le vmthlnthefloodtray has been
reached 25 ra %ﬁ'ﬁrﬁ%ﬁ'? ed/yqte ?%r supply which woul d then

require the shutt| ng or closing off of the aperture within the flood tray
to which water I n I e fl ood
tray and this (ﬁﬁ ﬁgﬁ sgﬁ nguﬁgwmb‘%%& %t&}{]%éeér frgrt\ttﬁgtbﬁg%dn@%%n% 8"
over f | ow hevebf theriavegdionwhatis Venginitriet tbehis invention is its ability to sequentially
and precisely flood into or drain from the respective flood trays that make up the
multi-layer horticultural structure.

As there is a simple but uniquely configured water supply network piping which
allows for a series of water release outlets to correspond or to align with an

15 aperture of the flood tray, once water needs to be introduced into the multi-layer
horticultural structure it can be done so simultaneously throughout each of the
water release outlets that are part of the water supply network piping.

As water is being jetted, sprayed, shot and/or flowed from the release outlet of
the water supply network piping into the aperture of each flood tray this

20 effectively blocks said aperture thus preventing any water to simultaneously
drain from the same aperture of the flood tray while said jetting into the aperture
is in progress.

Advantageously to maintain a required soakage time for optimum plant
watering, once the desired level of water within the flood tray has been reached
25 rather than shutting off the water supply which would then require the shutting
or closing off of the aperture within the flood tray to which water is being
introduced, water is still directed into the flood tray and this continual supply of
water is counter-acted upon by the overflow level arrangement withinside the



5 flood tray which sinply allows the excess of water to be consi dered
overflow to which it is then discharged fromthe flood tray. As each of the
fl ood traye middstye configured with substantially the saog/ali20Bm®inNs no
single tray is able to receive any greater depth of water or be 5 watered
for any |longer period of tinme than another. Once the water supply is
renmoved fromthe water supply network piping all water rel ease outlets no

| onger have the ability to jet, spray or $Shoot water into the aperture of
the flood tray so accordingly all flood trays sinultaneously will then
begin to drain at the same rate as the apertures are of a conparable

di amet er. 10l flogd #ag whithesiinply alidwarthe elxeasscofomateeto be cansigereddveriow toozzl e.

An advant age of , such an grrangenent is that. by having a cylindrical nozzle
the di aneter WRiEhHis then Fﬁﬁﬁgegﬁ@"ﬁﬁ'&‘ﬁ@ ‘i nfl uence the direction,

degree and quantity of flow therethrough which will influence the pressure
hol d upon the, fl oo ay_,aperture to prevent ter fromdraining thereout
sai d apert ure%ﬂ?@ﬁﬂf%{hﬁéqgﬁewsa‘ﬁ@WﬁgPﬁdn%m?u%?@P"Yé%Fam required
for the systegimdrisidHsaiesingreardyie aBRElol retsive oY igieste Adésth @F Waltdrcordieanet er .
An "advant age of such an arrangenent is that by bei ?&? able to control the

suppl y of %at waterad forcany lengrrpariogyof timestign anoierr Aincs the walerepRheiSet c.
fromthe desi | il ity

Cons stent |y Fnber ffmiAe Usfeftbp Aol pping il WaTe? eseruiB By
appropri ate dicnger baverthet atility te jet.uspray or shons wateninta theyapestrss ot thatflopHe

anmount of flo r .se| | : R to
the time it HRssSdscabundl 8EDFSH Haft FiflieRbobulf wiPfih befitic diak b | 7,
supply of wat eamleCatdas fHecapbriurey aret dfea corhparablendiametert he wat er wi t hi nsi de
the flood tray to the required water level as well as ultimately 25 the
drai nage of the water as a discharge through the aperture of the flood tray
is all achoevéupraférence thenwatendéleaskialitietds acylindrical oogdle.ol of each of the
fl ood trays.

An advantage of such an arrangement is that by having a cylindrical nozzle the

diameter and the length of the nozzle can influence the direction, degree and

quantity of flow therethrough which will influence the pressure hold upon the

flood tray aperture to prevent water from draining thereout said aperture when
15  watering and maintaining of water level is required for the system.

In preference the aperture provides a selectable diameter.

An advantage of such an arrangement is that by being able to control the supply
of water into the flood tray through flow rates and pressure etc. from the design
of the nozzle preferred filling times can be more consistently provided for.

20 At the same time by the selectio'n of an appropriate diameter of the aperture for
the flood tray means that the amount of flow from the selected diameter of the
aperture will relate to the time it takes to drain each individual flood tray.

Advantageously the supply of water to the flood tray, the maintenance of the

water withinside the flood tray to the required water level as well as ultimately
25 the drainage of the water as a discharge through the aperture of the flood tray is

all achieved without any individual water valve control of each of the flood trays.



6 The uni que structural arrangenent of the nozzle and the aperture provides
all 'the control necessary for the appropriate watering and water drainage
for the nwbtaotdayee horticultural structure. I n pref eremeanbhmosiaoul der
or chute of the overflow | evel arrangenent of each 5 flood tray drains or
di scharges into a chute which is connected to a flood tray |ocated at an
adj acent | ayer below. In preference the aperture of the flood tray is
posi ti onabl e such that water discharging 6éromsaid aperture will flowinto
sai d nodul ated chute. An advant age of such an arrangenent is that the
nodul ated chute is able to io construct its own inter-connected drai nage
network as one | ayer is buiIt upon another in order to construct the

L ti-| t | t I f th h
opent ng- whi oh e saue HRE-4R) ArianaRaBnt Hf e Nozzlermnd PBapertyts pividss all - °"
conpar abl e di {fanph@d) hétesBEryIBEHe Ubpropridte %térh@ S WaterdraihAge Y6HtRE

rel ease outlets can be passéd therethrough. 15 I'n preference each fl ood
tray has a pl@uiti- Iavarthrgqultur@l siiygpred to rest thereupon. In preference the
plant tray includes a series of slots, slits, holes and so forth so that
water inside the flood tray can inter-enga ge with the plant, soil,
substrate, selBdRrEfRIencesths Sﬁ?ﬁ@e&ﬁﬂ cglgefqg%;q]overﬂow leve! arrapgementef %ﬁﬁ'i‘ngst

others prayi dgs,d fify bRlind W&Qct?a‘?%é’é‘ﬁﬁ&ﬁ%h%@w@n@ﬁ%‘ébrﬂf‘éc?éd%ﬂ ted

nunber of trays per’ grouping to.be watere Limtations on hel ght

| engt h of a glooatediat apradjactnt layer heldwoy punp capabilities and fl ui d
frictional |osses within the required piping system 7 A single punp and
wat er flow control valve per groug1 of growing trays. The alternative for

'such a | arge upretarenge thezapertues pPtithedlood ey 'ﬁoﬁﬁ@p@am sygh Hiveteal ves or a
great deal of yLemmval folisBldSheHiie Wil fisk ints SHRMGabIafY L] Ons to each

tray.

An advantage of such an arrangement is that the modulated chute is able to
10  construct its own inter-connected drainage network as one layer is built upon
another in order to construct the multi-layer horticultural unit.

in preference the top of the chute has an opening which tapers inward and ends
in an extended shoulder of a comparable dimension to the opening to which the
nozzle of the water release outlets can be passed therethrough.

15  In preference each flood tray has a plant tray that is adapted to rest thereupon.

In preference the plant tray includes a series of slots, slits, holes and so forth so
that water inside the flood tray can inter-engage with the plant, soil, substrate,

seedlings, saplings and so forth.

This invention amongst others provides the following advantages and

20 consideration.

Unlimited number of trays per grouping to .be watered. Limitations on height and
length of a group is only determined by pump capabilities and fluid frictional
losses within the required piping system.



5Si mul t aneous and precisely equal flooding and draining of all trays in the
group. No single flood tray is able to receive any greater depth of water
or be watwpedifmn7iany | onger period of tinme than anot hePCTAi2bitt0p1240 hol d
fl ooded state for any tinme period desired across entire group. Once
nutrient jetted into each flood tray has reached the preset depth required
10 for optinmum plant watering, excess water spills over the weir edge of
the flood tray, is collected by the drain7chutes between each | ayer of
trays and returned to the nutrient reservoir. Total control over intervals
bet ween fl ood cycles. Number of flood cycles per day can be infinitely
varied to suit different crop species and also different 15 phases of

glr owt h duri lngAajr@lapnmﬁwnwwmeﬁﬂmlv@oﬂﬁas&d#e p@r@%epfg!f ghewihg traysy Them f or

Ccl eani ng, plantlng,.or arvesting w.thou aving to I sconnect or renpye an
Techani al | CRIESORINEHT SHOTbA AHAR AYMEGH SELEYOMEHIR RGPS FSAIeTR g
means no nechagebr Rbkeb BBBINGF rbmovaBIeQioNg Eha)iintki FecRRieMonAakichsaoi Ons

itself with each tray upon its insertion into 20 the racking system

Mai nt enance ofach ta¥.e and sterile grow ng environment through the design of
the grow tray and flood tray as a conbination unit. This approach all ows
for renoval of both trays as a single unit fromthe systemfor effective -
cl eani ng, Seelimiytaneousand pregisely eavalfigoding anddrainingaof al| thrayssindBe85aYP- t he

grow tray 25 | EH [ as
They ar o movel Shste e figp % Yl o RRERREaY ofddidrdeply LEWRRAPPEMERIBITS,
be effici ent| forangdonger periad of imerthan arothes opposed to nornal fl ood and
drain systens where the flood tank is a fixed structure unable to be easily
cl eaned. Gow trays always totally covering their individual flood tray
from essent i afbijtydaiheld ﬂmﬂﬁdsStgieééf ARy timei pariod desired @gEQssERdiFR 9WUPunwant ed

nutrient cons Bnggnutrient jetted into each flood tray has reached the preset depth required
10 for optimum plant watering, excess water spills over the weir edge of the flood
tray, is collected by the drain chutes between each layer of trays and returned

to the nutrient reservoir.

Total control over intervals between flood cycles. Number of flood cycles per
day can be infinitely varied to suit different crop species and also different
15  phases of growth during a plants growth cycle.

Easily remove trays from system for cleaning, planting or harvesting without

having to disconnect or remove any mechanical, electrical or plumbing

connections. Jet and Inlet port design means no mechanical attachment to the |

grow tray which automatically aligns itself with each tray upon its insertion into
20 the racking system

Maintenance of a safe and sterile growing environment through the design of
the grow tray and flood tray as a combination unit. This approach allows for
removal of both trays as a single unit from the system for effective cleaning,
seeding or harvesting. Having the flood tray always beneath the grow tray
25 eliminates constant leakage of nutrient from grow trays as they are moved
about inside a facility and also enables the flood tray to be efficiently cleaned



5 al gae and bacteria that are generally dependant on |ight for
phot'osynthetic growh Automatic gravity driven recirculation of all

nutrient weedivd®s back to central reservoir for filtr@CTou208t00134bi zati on
and nutrient conditioning No flow of nutrients or organic matter from
any tray directly to any subsequent 10 trays beneath it The venturi effect
initiated during flood cycles forcibly aerates the nutrient entering the
flood tray thus enhancing plant root oxygé&n |levels essential for optinmum .
growh rates. This action is due to a defined ratio between the dianeter
‘and flow rate of nutrient jet and the diameter and nechani cal 15properties

of the i nl et - gag tdrilzd A8UpbER toBrFRI AESTERPEH N FieTidhii hSod | 1

order now to descri he Invention in greater detail a preferred

embodi ment wi tankye adixed stustire unablette beieasily pleanedi st ance of the
acconpanying illustrations. Nonetheless it |s to be kept in mnd that the
preferred enbodi nent is presented 20 only to present a conpl ete working
enbodi ment of Graw tiays @waysmiotaliopxering theurned'v@aabﬂ@ s toaassertal t he nost

part are opti Wlné" o,b tg{?ﬁatﬂﬁﬁﬁﬂ% e ?é\i%&eﬁrﬁeﬁ’tf oftd?\%drﬂ‘féffﬂﬁt'rg &ﬁ'}éhﬂ'g%&ee”

previ ously d| Ccuss e ‘summar I nventi on ste ove.

Figure 1 i858 aalgale:amcbaotena/tmm‘g@erallytdepmrpent oo fightfat photasynthetict ur e
that includes th hmater supply network piping arrangenent and its
relationship Wt he respective water flood trays nmaking up the structure.
Figure 2 is a part tear-away perspective view of a close-up of the inter-5

el ati onshi b BSIBER &G 87 FreRloblfol Bt SLndbARRE: W8 LebE

configuration or re o
reservoir for filtration, sterilization and nutrient conditioning

No flow of nutrients or organic matter from any tray directly to any subsequent
10 trays beneath it

The venturi effect initiated during flood cycles forcibly aerates the nutrient
entering the flood tray thus enhancing plant root oxygen levels essential for
optimum growth rates. This action is due to a defined ratio between the
diameter and flow rate of nutrient jet and thé diameter and mechanical

15  properties of the inlet port in flood tray.

BRIEF DESCRIPTION OF THE DRAWINGS

In order now to describe the invention in greater detail a preferred embodiment
will be presented herewith with the assistance of the accompanying illustrations.

Nonetheless it is to be kept in mind that the preferred embodiment is presented

20 only to present a complete working embodiment of the invention however all the
features discussed for the most part are optional with the essential aspects of
the invention having been previously discussed in the summary of the invention
listed above.



Figure 3 is a simlar side view representation to what has been presented
in Figure 2. Figure 4 is a perspective viewillustrating the feature
associ at egtowniznsdtyeé 10 nodul at ed drai nage chutes whi ch ipotranenmoend to
provi de a neans for which drained and/ or overflow water can nove its way
down within the drainage network of the nulti-layer horticultural structure
regardl ess of its |ayered position withinside the structure. Figures 5a, 5b
and 5c show representative perspective vigws of the kinds of 15plant trays
that woul d be available to rest within the corresponding flood tray in the
preferred enbodi nent of this invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Referring to the illustrations nowin greater detail wherein
Figure 1 shows generally as nunber (10) the nulti-layer horticultural
structure. 20figarediis aneagp&ctlmvp%Qf|q muli-layer herticyiirghsguciuie thidtes mai n

vertical upri gl udes the gﬁr(sbnéf)mﬁ éiﬂgtaﬁ‘}a Erﬂe?m'tﬁﬁé"utﬁéléﬁé{‘i&r{?w{tﬂ“)

whi ch provide the sk tur support

arrangenent . t@%pmﬁveqmter%dq/trw maB)\gemcﬂletsmabhge.m X i ndividual flood
trays (16) where therein resting withinside the flood trays are the
correspondi ng plant trays (18).

Figure 2 is a part tear-away perspective view of a close-up of the inter-

5 relationship between the nozzle of the water release outlets and the
configuration or alignment with the aperture of the flood tray.

Figure 3 is a similar side view representation to what has been presented in
Figure 2.

Figure 4 is a perspective view illustrating the feature associated with the

10  modulated drainage chutes which inter-connect to provide a means for which
drained and/or overflow water can move its way down within the drainage
network of the multi-layer horticultural structure regardless of its layered position

withinside the structure.

Figures 5a, 5b and 5c show representative perspective views of the kinds of
15  plant trays that would be available to rest within the corresponding flood tray in
the preferred embodiment of this invention. ’

DETAILED DESCRIPTION OF THE INVENTION

Referring to the illustrations now in greater detail wherein Figure 1 shows
generally as number (10) the multi-layer horticultural structure.

20 The multi-layer horticultural structure (10) includes main vertical upright
supports (12) and horizontal or lateral platforms (14) which provide the skeletal
main body structural support for the arrangement.

The multi-layer horticultural structure is divided up into six columns shown
generally as (21) and in the embodiment shown in Figure 1 there are eight rows



The water supply network piping is made up of the series of conduits (20),
which in this preferred enbodi nent includes regul ated control val ves or
flow 5 reyol2at2ang77622) for each one of the colums (21) Pomiaumgiinoizdhe

mul ti-layer horticultural structure (10). As the person skilled in the art
can appreciate the actual nunber of columms, rows and the correspondi ng
wat er supply network piping is only conditional on the avail able space and
environnmental conditions including lightity and so forth 10that is
available in the location to where this unit will need to operate. Wrking
in conjunction with the water supply network piping (20) is a series of

|t er - connect gouiduharafifla 194 achabhin ¥ig IhdNiBidI 4ok byd #8YWaséreEChani sm
to accept water th I's overfl'owm ng from eac e respective flood trays
(16) as wel | Hereingasting withingide ¢he E@Qatf%!'?ya@rtbﬁ@@Ueﬁmmd"ﬂmE'aabHﬁY%ﬁ@)of t he
flood tray 15 during times of discharge. The structure and functionality of
the inter-connecting nodul ated chutes that formthe drai nage network (24)
are di scussedThe V@*@aﬁ@'&d%@t&ﬂk Pipingds mads umolsherserieg of eonduits{28),qur es 2
and 3 the ¢l ORfidMinfB] ?éf@ﬂle&‘ehfdbduﬁeﬁtqh us tedutibh BbRrGYiNELcrdRw P T ot
conduits (20) 0 ter su net mor prping 1nclu es a series of

nozzl es (26) végLMtoesc(QZaamrtelaeh\memf theetalamas ¢21) making upsheamwti-layerpunped
into that parhiﬁ Rl ﬁ"\ﬁi (Iﬁg) The water rel ease outlet nozzle (26)
is aligned so PHIGHTHRERT ?r&( jetted, sprayed or flowed fromthe nozzle
it is able to flow directly into the aperture (34) 25o0f the flood tray

16). 11 As di i

Snor the nat ofSite BEFON SHEA'N el ol RER aBBREIA: e AERGT AUIhEG, oty ™ | O

(16) I t?ﬁ wat erc;vll/eaadi thaa?oroaspb?)z nglmg \:‘lr)aterslxmlw\neﬂwanlspmg Itsearﬂy om?ntcrg;joﬁlg)z)
t e over ow e as, been a SNOo

Con | gur das e SV Ay irpranlal Fonditonelgfly lahpS od soTanh

that as flﬂlbthﬁat\i@b%ﬂabﬁa m&hé%atuﬂﬁﬁ)Whéréthmdwltwmmdebﬁb obefite! he nozzl e
(26) water will then overflow and enter the drainage arrangement through

t he inter-connected nodul ated chutes (24) to al so have a uni que design

confi gurati onwérking lmcbhjuhetldﬁ Wwith siseewaten sgpﬂytretw@iatpa;buhg i(20)Fs auyetied of L0 As
can be seenfromFg?nures 2 3in.this

|
i ncl udes a sefMekc %@gg%@twn%‘éﬁ’ {%élwqg W@VH‘F&E 633%5% éﬂéﬁ'h have
a series of hegh Sécép?Watéﬂhﬁﬂsi‘:‘vbﬁWuY@fr@ﬁm dethi dttteeé ?é‘épe\ﬁ‘lﬁé"ﬂéchftré@@@) ate

mat eri al shown generally as (28) wthinside these cone shaped depressions
(35). as well as when water is dellberately drained from the aperture of the flood tray

15 during times of discharge.

The structure and functionality of the inter-connecting modulated chutes that
form the drainage network (24) are discussed in greater detail in connection
with Figure 4.

In Figures 2 and 3 the close-up representation is able to illustrate how the

20 upright conduits (20) of the water supply network piping includes a series of
nozzles (26) which act as the water release outlets once water is pumped into
that particular conduit (20).

The water release outlet nozzle (26) is aligned so that when water is jetted,
sprayed or flowed from the nozzle it is able to flow directly into the aperture (34)
25 of the flood tray (16).



Therefore when a set |evel of water needs to be maintained w thinside the
15 arrangenent the aperture (34) does not need to be closed off as water is
cont i nualweg 281ppbi7ed t hrough the nozzle (26) to the floedrtArryiivoygver the
| evel of water withinside the tray does not exceed a desired | evel as any
excess water sinply overflows through the shoulder (32) out through the
drai nage network provided by the integrated inter-connected nodul at ed
chutes (24). 20 Figure 4 shows how the dr&inage network is established
through the interconnecting of the nodul ated chutes (24) which build up the
dr ai nage structure associated with the water supply network piping. The top
edge of ridge (38) is of a broader width so as to align itself wth the

i ncline drai t yl at ed te (24
but 25 al 5ot ASRIEgesed Brecetinall witn GBRRRT HeRCHEISE e iBHeRtR) s A o' ¢ e
nozzl e (26) i sabélagspehyed ubﬂwbﬂ@tﬂﬁe?ébérﬁﬂéQM)rdflilﬂé'ﬂoodﬁ'aQ' (f6)!thé Waér t ab

(36) also provides a spacing to allow the overflow to pass there into but

as arrows (42)evehcan gontinue tp|risgyyithinside\iefloaddrand 6) HBththe evarfiowalevelat
hi gher | ocat e%{%ﬂéén% BEh&te stofiﬁa{mhtshoh@éﬁ ig%hfglgrlealé'ﬁ?arﬁéfrtHétufe are

able to drain the way ownthroug t he st ture
i nt er - connéct iongraifdesign of the §ped tray £16)udeans that aaliurther(v@de)r is fettad ioto the, Sb

avai [abi ¢ 1 or "OHEvRR R Aot NERGENY (50 bl e BRAGWTIY Grbffb i 11 oy

These enbodi nmerdinage arrahgymemstha)ugaltbetntenemfne&t@mbdwatw chuleg@4)hat t he

erson skilled the art se.are ble to t .
Eor ticul tural Iags[oq\ave a unlque desngn con*‘ iguration wh‘?l Il%e cﬁscusseg ?n greater detail
in Figure 4.

10 As can be seen from Figures 2 and 3 in this embodiment the plant tray (18)
includes a series of depressed cylindrical shape type cones (35) which have a
series of holes (30) which allows water to interact with the substrate material

shown generally as (28) withinside these cone shaped depressions (35).

Therefore when a set level of water needs to be maintained withinside the

15  arrangement the aperture (34) does not need to be closed off as water is
continually supplied through the nozzle (26) to the flood tray however the level
of water withinside the tray does not exceed a desired level as any excess
water simply overflows through the shoulder (32) out through the drainage
network provided by the integrated inter-connected modulated chutes (24).

20 Figure 4 shows how the drainage network is established through the inter-
connecting of the modulated chutes (24) which build up the drainage structure
associated with the water supply network piping.

The top edge of ridge (38) is of a broader width so as to align itself with the
incline drainage portion (40) of an upwardly adjacent modulated chute (24) but

25 also then to cover the shoulder lateral extension (36) to which the nozzle (26) is
adapted to be inserted therethrough.



10In Figure 5a the plant tray (62) includes a series of depressed
tetrahedral -type ridges or holes (64) wherein the plant tray (62) rests
upon t he wbaot/isoay (66) wherein the flood tray (66) inecwdaRotineiaperture
(67) to allow water to be jetted therethrough along with the overfl ow edge
(65) once the desired level of water withinside the flood tray (66) has
been reached. 15In Figure 5b the plant tray is listed as (68) to which it
then rests upon the flood tray (72). The f@ant tray (68) in this enbodi nent
in Figure 5b includes a series of depressed ridges (70) and the flood tray
(72) includes the aperture (73) for water to be jetted thereth rough the
flood tray (72) along with the necessary overflow edge (71) so that water

can be disch d | I b hi d

W thi nsi de.t nENF ISR (2t %) 8P Praviges & spacoadnallonahe PRMON QPoEs 41or ¢
the main depr gi§ batad Zﬁbwm)qhmid?e 40| @sttaté wWaiter(cofing Fohsfivdd tays athe fl ood
tray (78) includi n%cp e aperture (82) for water to be jetted therethrough

al ong wi t h t hbBigheefocated "@M@é”'("B'(‘ﬁ' & the mytti-kperchortiey/tusal stiustug age ableder e
from overflow f‘é‘iﬁ%ll tROWaf doRnt th@mﬁﬁicgé %ﬁx{:tﬁ)é&i){m’g |a@r‘%hﬁéctm#&'tﬂé' de the

flood tray (7 has been”reach watering a
dr ai nage asr anegpeetive modubkatedichutes 24r horti cul tural

Figures 5a, 5b and 5c¢ simply just show the variety of different embodiments that
will be available for the plant tray that is adapted to rest upon the flood tray.
These embodiments are shown as a selection of a much wider range that the

person skilled in the art would realise are available to the horticulturalist.

10 In Figure 5a the plant tray (62) includes a series of depressed tetrahedral-type
ridges or holes (64) wherein the plant tray (62) rests upon the flood tray (66)
wherein the flood tray (66) includes the aperture (67) to allow water to be jetted
therethrough along with the overflow edge (65) once the desired level of water
withinside the flood tray (66) has been reached.

15 In Figure 5b the plant tray is listed as (68) to which it then rests upon the flood
tray (72). The plant tray (68) in this embodiment in Figure 5b includes a series
of depressed ridges (70) and the flood tray (72) includes the aperture (73) for
water to be jetted therethrough the flood tray (72) along with the necessary
overflow edge (71) so that water can be discharged once the desired level of

20 water has been achieved withinside the flood tray (72).

Figure 5c shows the plant tray (74) with the main depression (76) wherein the
plant tréy (74) rests within the flood tray (78) including the aperture (82) for
water to be jetted therethrough along with the overflow edge (80) so that water
may be discharged there from overflow edge (80) once the desired level of

25 water withinside the flood tray (78) has been reached.



structure, said arrangenment including; a water supply network piping
wherein 'said water- supply network piping 5 includes a series of water

rel ease owDl2et28040Eb | east one flood tray per |ayer of sa&cu/Ambtioolzayer
horticultural structure; each flood tray including an overflow | evel
arrangenment so that water introduced into the flood tray is unable to
exceed a selected level as water will flow over a weir edge once the

sel ected water |evel have been reached; 1B each flood tray further

i ncluding an aperture to which water may be received or drained

t her et hrough; said water release outlets configured so that upon supply of
water to the water supply network piping, water is sprayed froma di stance
into said flogg Ergy aperture, 15 such that during watering sprayed water
fromthe seri wat er rel ease outlets water through the aperture fl ood
tray fills the water flood tray to the selected | evel and when water | evel
w thinside the water flood tray, reaches the selected level this level /s
i nt ai ned by 1t he. AYRPHILENS HanAToNaqE ABANBEBRR 106 ARV BH=XEh SBIFHIEEor K
pi pi ng water geharse saiddridndefiatt tibdisg;aperture of the flood tray 20 while
at the same tinme any additional delivery of water fromthe water supply

network pi ping selected water |evel is reached sees a correspondi ng

drai nage or ralvefeesuply\aétork piping Wheeiesaid avater supply eetgeriopipige f | ood
tray, 14 the_water supgy net wor k pi pi ng whi ch stops water being sprayed
into the aper ingludesra sefiesiqf yaier relgaserput al l owi ng the di scharge of water

t hrough the aperture of the water flood tray. 2. The watering and water

dr ai nage arrangenent of claim1 wherein.the bSwater r.elease.outlet is a
cyl i nd?i cal ng?@pgth one FIoocJ tray per layer otJ salé mult|5-|ayer horticurttiral struc&ure;

each flood tray including an overflow level arrangement so that water introduced
into the flood tray is unable to exceed a selected level as water will flow over a

weir edge once the selected water level have been reached,

10  each flood tray further including an aperture to which water may be received or
drained therethrough;

said water release outlets configured so that upon supply of water to the water
supply network piping, water is sprayed from a distance into said flood tray

aperture,

15  such that during watering sprayed water from the series of water release outlets
water through the aperture flood tray fills the water flood tray to the selected
‘level and when water level withinside the water flood tray reaches the selected
level this level is maintained by the continued supply of water from the water
supply network piping water release outlet through the aperture of the fiood tray
20 while at the same time any additional delivery of water from the water supply
network piping selected water level is reached sees a corresponding drainage
or release of water from the overflow a weir edge of the flood tray,

and such that when drainage of water is required from each flood tray, supply of
water to the release outlets is terminated by removing the supply of water from



3. The watering and water drainage arrangenment of claiml or 2 wherein the
aperture provides a selectable dianmeter. 4. The watering and water

dr ai nage worargeaEat of claiml, 2 or 3 wherein the overCraw2ofi/ongtser from
the flood tray through the weir edge is arranged for 10 the water to be
drained into a nodul ated chute which is connected to a flood tray | ocated
at an adj acent |ayer below. 5. The watering and water drainage arrangenent
of claim4 wherein the aperture of the flthd tray is positionable such that
wat er discharging fromsaid aperture will flow into the nodul ated chute. 15
6. The watering and water drainage arrangenent of claimb5 wherein the top of

the nodul at edtwwta&r*&aﬁp@mew&wmn@mm ét@p@@térrbwgisﬁrave@nﬂé ther an
ext ended shoul der of a conparabl e dinension to the opening to which the

nozzl e of t heapasteie ofdhe foed Hayni@rgbwaupmagﬁ@dﬁeh@m@@ gijreugh thg. The

wat eri ng and nt of any one of the 20 preceding
cl ai s wher ei %égg d(?flqg% ,‘[?errg{?ﬁ as‘'a plant tray that is adapted to rest

t hereupon. 7. The watering and water drainage arrangenent of claim®6

wh h
thg[ e'wgtte he. g?ﬁgte ghewqt%&g@%wa@%ﬁé.ﬁé%%nahg rﬁent%f'élaci?f"PWhQFelH%@S so

tray can inter-engage Wt , soil,
subst r at e, 5seadtenmgleaseaptiehigs Giodricalinoezlei n t he plant tray. 15 8. The
wat eri ng and wat er drai nage arrangenent of any one of the preceding clains
further including single pu and water flow control valve per grouping
plant trays. 39. Tﬁbemternnm@rgwatem@namarraag@ngnmfmﬁmhprnghﬁwnone of

the 5 precedi %gbgﬁm p‘P*&ﬂ&&éQsEIé%tJdné’%n?éié‘r.p' ant trays are adapted to be

r emoved

4. The watering and water drainage arrangement of claim 1, 2 or 3 wherein
the overflow of water from the flood tray through the weir edge is arranged for

10 the water to be drained into a modulated chute which is connected to a flood
tray located at an adjacent layer below.

5. The watering and water drainage arrangement of claim 4 wherein the
aperture of the flood tray is positionable such that water discharging from said
aperture will flow into the modulated chute.

15 6. The watering and water drainage arrangemént of claim 5 wherein the top
of the modulated chute has an opening which tapers inward and ends in an
extended shoulder of a comparable dimension to the opening to which the

nozzle of the water release outlets can be passed therethrough.

6. The watering and water drainage arrangement of any one of the
20 preceding claims wherein each flood tray has a plant tray that is adapted to rest
thereupon.

7. The watering and water drainage arrangement of claim 6 wherein the
plant tray includes a series of slots, slits and/or holes so that water inside the
flood tray can inter-engage with plants, soil, substrate, seedlings, saplings

25 contained in the plant tray.



fromthe arrangenent for cleaning, planting or harvesting w thout having to
di sconnect or renove any nechanical, electrical or plunbing connections.

10. The wsibepnizgornd wat er drai nage arrangement of cl ai BC3/AMer1gi0m4d he
plant and flood tray are a conbination unit such that renoval of both trays
Is o possible as a single unit fromthe arrangenent for effective

cl eani ng, seedi ng or harvesting.

15

8. The watering and water drainage arrangement of any-one of the
preceding claims further including a single pump and water flow control valve
per grouping plant trays.

9. The watering and water drainage arrangement of any one of the

5 preceding claims wherein the flood and plant trays are adapted to be removed
from the arrangement for cleaning, planting or harvesting without having to
disconnect or remove any mechanical, electrical or plumbing connections.

10. The watering_ and water drainage arrangement of claim 9 wherein the
plant and flood tray are a combination unit such that removal of both trays is

10 possible as a single unit from the arrangement for effective cleaning, seeding or
harvesting.



