A PLANT TRAY FI ELD OF | NVENTI ON The invention relates to a
plant tray suitable for |andscaping, and in particular, to a 5plant
tray suitable for use in vertical |andscaping. BACKGROUND TO THE

| NVENTI ON The follow ng di scussion of the background to the

invention is intended to facilitat mc}gﬁ%andi ng of the present
i nvention. However, it should be a‘SB t hat the discussion is
not an acknow edgnent or adm ssion that any of the nmaterial referred

to was published, known or part of the conmon general know edge in
any jurisdiction as at the priority date of the application. Ur ban

heat i sl f refers to the phenonenon when city
t enper at E?%%Br%ﬁﬁélyéﬁigsphan those in suburban and rural areas. UH E

occurs primarily d.ue to the 15grow ng numbers of buildings being
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gr ovm n f i ngs. have | anted vegetation and trees
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generate heat and such generation of heat contributes to the rise in
city tenperatures. 20In an attenpt to reduce the adverse influence of

the UHI r oftops (i.e. green roof) to
conpensapeb‘%&@]léﬁﬂagé ﬁ#géﬁ%"gﬂp@g vegetation and trees. The
vegetations serve to filter greenhouse gases such as carbon di oxi de
and ot her T beifolsavi/ing tdiscuskiop. oflthe haskdreend gt dick etveation deimtersiadatoddcilitate

t hat such gre S lp to duce roof anbi ent tepperature
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transfer fromthe roof to ther rectly undern at e roof
resul t i wasquibdisheldgamtencrepa oathe candion geriargl, kriidvdeddsy in asys pmisdigtion as

the buildipg s.e nsu In a typical green roof

system Etg%‘t%”%{ d%ﬁ%&'i‘eeaﬁﬂt“ ﬂ%sed in individual plant trays
connected together to provide a |arger surface area of greenery. Even
t hough pl abkrbam agst istaedosffand (UK E onefersita tlee phenengnoh wdiehf ce’tyetampm'rateses
and shape st,of them if not all,6 are confi ed in al m)
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temperatures.

20 In an attempt to reduce the adverse influence of the UHIE, vegetations are grown
on rooftops (i.e. green roof) to compensate for the loss of supplanted vegetation and
trees. The vegetations serve to filter greenhouse gases such as carbon dioxide and
other toxins in the city. It has been studied and demonstrated that such green roofs
help to reduce roof ambient temperature and that heat transfer from the roof to the

25 rooms directly underneath the roof is lowered. A reduced ambient temperature and a
lowered heat transfer from the roof to the rooms directly underneath the roof may
result in lesser dependence on air-conditioning, thereby lessening the building’s

energy consumption.



Nevert hel ess, during periods where heavy rains are frequent, or when
there is unintentional excessive watering of plants, the excess
fluids may carry soil, small pebbles, particles, coagulates or debris
along leading to bIockage of the drainage neans. This creates the
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the first place. On the other hand, during periods of drought or in the absence of
15  regular watering, there is no provision to retain any amount of water in the plant tray

since excess water has already been drained away previously.

Therefore, it is desirable to provide for a plant tray that overcomes, or at least

alleviates, the above problems.

20 SUMMARY OF THE INVENTION

Throughout this document, unless otherwise indicated to the contrary, the terms
‘comprising”, “consisting of”, and the like, are to be construed as non-exhaustive, or

in other words, as meaning “including, but not limited to”.

In a first aspect of the present invention, there is provided a plant tray for use in

25 landscaping, comprising:

— a hollow body having an open top end and a closed bottom end, the

hollow body defined by at least one side wall and a bottom wall;

— afluid retention section in which the roots of plants can be housed and in
which fluid can be retained, the fluid retention section located within the

30 hollow body; and




BRI EF DESCRI PTION OF THE DRAWNGS In the figures, which illustrate,
by way of exanple only, enbodinents of the present invention, FI G
1 shows a perspective view of the interior of a plant tray according
to a first aspect of the invention. FIG 2a shows the different

| ayers to be pla N t tra .G 2b.sho rspect.iv
Viow of the. ext ofi TP BrilHed sidlan iycBERia @Mndl BERud &X BRERANST the
plan view of thefipldavairdgaysedtiohliézatdd withirl the Rbllovhpygy;a per spect ive
view of the bottom of the exterior of the pI ant tray of FIG 1.
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flow of fluid throug I'ant Trays. DETAILED DESCRI PTI

i nven’ i owithén ﬁteefﬁild@et@npo@ﬁsctuoray suitabl e for |andscaping, and in
particular, to a plant tray suitable for use in vertical |andscaping.
251 n accordance with a first enbodi nent of the invention illustrated
in FIG 1, there is provided a plant tray 1 for use in | andscapi ng.

The plant tray 1 conprises a hollow 3 body 2 having an open top end
and a cl GSYEFIRESERIBAONTOR Tt DRAWMNGS? i s

In the figures, which illustrate, by way of example only, embodiments of the

present invention,

10 FIG. 1 shows a perspective view of the interior of a plant tray according to a first

aspect of the invention.
FIG. 2a shows the different layers to be placed in the plant tray.
FIG. 2b shows a perspective view of the exterior of the plant tray of FIG. 1
FIG. 3a shows a plan view of the plant tray of FIG. 1.

15 FIG. 3b shows a perspective view of the bottom of the exterior of the plant tray of
FIG. 1.

FIG. 4a-d show a perspective view of the plant tray of FIG. 1 being employed in

vertical landscaping.

FIG. 5 shows schematically the arrangement of the plant trays in vertical

20 landscaping with the flow of fluid through the plant trays.

DETAILED DESCRIPTION

The invention relates to a plant tray suitable for landscaping, and in particular, to a

plant tray suitable for use in vertical landscaping.

25 In accordance with a first embodiment of the invention illustrated in FIG. 1, there is

provided a plant tray 1 for use in landscaping. The plant tray 1 comprises a hollow
3




defined by four side walls 3a-d and a bottomwall 4 in a

rect angul ar - shaped box. Al though a conveni ent open top box-shaped

pl ant tray has been described herein, it is to be understood that the
plant tray nmay be formed of other shapes such as open 5 top cylinder
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f our 15i deevarmed dy-dividing the flaid ketentEdn sacmonﬁﬁnnthwemfalllewagiorfsi ly cheans of

he. nei oRENeH"ate” B Hsatfe SUBLS o nib-F RIS oF e bRyt ird ! A
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wall 10 within the regl on encl osed by the four side wal

the fl ui UersaCheRe6sEbisiconidbe peaferrdIvforming cmrtibwdmnantlgo sub sections 6
incli nedvﬂ\%\%waﬁ&lj%ay flow freely from a first fluid retention sub-section to a second fluid

20  retention sub-section such that the fluid level in each of the fluid retention sub-section
6 is the same. Preferably, one end of the panel wall 7 runs from one of the side walls
3a-d and ends abruptly so as not to form a closed region. Preferably, the panel walls

7 are arranged in an interdigitated manner as shown in FIG. 1.

A fluid drainage section 8, in which an overflow of fluid can be drained, is located
25  within the hollow body 2. The fluid drainage section 8 has an open top end and is
defined by four side walls 9a-d and a bottom wall 10. An overflow of fluid occurs
when the fluid level in the fluid retention section 5 is above the height of the side
walls 9a-d of the fluid drainage section 8. An orifice 11 for draining away excess fluid
is located in the bottom wall 10 within the region enclosed by the four side walls 9a-d
30 of the fluid drainage section 8. Preferably, the bottom wall 10 is inclined downwardly

from top end of the side walls 9a-d towards the orifice 11 such that excess fluid is

4




fromtop end of the side walls 9a-d towards the orifice 11 such that
excess fluid is drained out of the fluid drai nage section 8 and
therefore out of the plant tray 1 by gravitational force via the
orifice 11. Qther configurations of the bottomwall 10 are al so
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5 is the same. In a further embodiment, the fluid drainage section 8 may be located
within the hollow body 2 but outside the fluid retention section 5. For example, the
fluid drainage section 8 may be located adjacent to at least one but not all of the side
25  walls 3a-d of the hollow body 2 such that the adjacent side walls 3a-d conveniently

form the side walls 9a-d of the fluid drainage section 8.

Optionally, a measuring means 16 is provided within the fluid retention section 5 to
measure the fluid level retained in the fluid retention section 5. The measuring means
may be a tube inserted into a slot provided in the fluid retention section 5 to receive

30 the tube therein. The advantage of providing a measuring means for the retained

fluid level is that maintenance worker is able to find out if there is fluid retained in the



fluid level is that mai ntenance worker is able to find out if there
is fluid retained in the plant tray 1. This would enable the

mai nt enance worker to know whether to add fluid or how rmuch fluid to
add to the plant tray 1. The plant tray 1 is designed to house

di fferent ille, afilter a ubst r at
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order to spread the loading due to the upper layers, preferably the panel walls 7 of
the fluid retention section 5, and more preferably the side walls 9a-d of the fluid
25 drainage section 8 are formed of the same height as the edge of the side walls 3a-d

of the lowest tier layer supporting the grille.

FIG. 3a shows a plan view of the plant tray 1 illustrated in FIG. 1. At the top end of
the side walls 3a-d of the hollow body 2, flanges 13a-d are provided for easy
handling and carrying of the plant tray 1. Although it is illustrated that flanges 13a-d

30 are provided on each of the side walls 3a-d, it will be understood that flanges may be
provided on two opposing side walls instead. To further enhance the ease of

handling and carrying of the plant tray 1, grooves 14 may be provided on the
6



6 wunderside of the flanges 13a-d so as to provide a better grip. The
grooves 14 preferably have a C shaped cut therein to provide a
confortable grip, as showmn in FIG 3b. The grooves 14 may al so have
cuts fornmed of other configurations, such as a V-shaped cut (not
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Fast eni ng nmeans such as screws and nuts are inserted 20t hrough the
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as illustrated in FIG 4d. An advantage of designing the integrated
supporti hglgbft efithaupleniirays.tfastering d3eaisgsuch as screws and nuts are inserted

20 through the holes to fasten the plant trays 1 securely. In vertical landscaping where
the plant trays 1 are placed in supporting structures mountable onto a building facade
as shown in FIG. 4a-d, a flat bar of the supporting structure, which holds the plant
trays in place along the flanges of the plant trays, is provided with holes and the
holes coincide with the holes provided in the flanges. Other than flat bars, angle bars,

25  for instance, may also be used for holding the plant trays in place. Fastening means
such as bolts and nuts are inserted through the holes to fasten the plant trays 1 and
the flat bar securely. Optionally, meshes are provided above the plant trays 1 to
provide support for and facilitate the growth of climber plants as illustrated in FIG. 4d.
An advantage of designing the integrated supporting structure with the meshes and

30 the plant trays is that it allows this integrated structure to be modular and further

allows off-site pre-propagation of climber plants. In this way, the modular integrated



30the plant trays is that it allows this integrated structure to be
nodul ar and further allows off-site pre-propagation of clinber

plants. In this way, the nodular integrated structure can be
transported to site and sinply be nounted onto the building facade to
achi eve ipstant greening. FI G, 5 shows schematical | he . .
arr angenﬁﬁfm@‘lre pﬁ@%ﬁﬁé@{%qoﬁgggoisﬁe@é}dﬁlwﬁy P%HH%‘EE%&HB&AX%&WW@Q@SWG
of fluidd BEREIL iRdigntd@Bhingrays. In this illustration, water is
S5supplied fromthe top of the plant trays via irrigation pipes.

Excess water is grai ned away fromthe bottomof the plant trays via
the pipes TiGinsBPYVESCNRMGTEALY Bl arrargemant offae pigntdrays inyvettisal

bot t om pfarfd%%gﬁilng%itﬁ HY o of fIGIATA i fardt L RC RIS LRSS water is
collectively sCharge excess water tromthe system e excess water
di schar gedppliethiroinethsytisp eftheaglabetrayoviedrrigatianvapes. BStcesagatérinkirginet

ool AR B0k e LR v Pl BB TS 11
di schar gq@eWabes 151 HRIbbHohns tM‘@%ﬁ?t %T@g% 39@ chARKatel WY lsgjysdh% fiM¥to

the dependency on fresh water sup exi sting buildings have

i n- pl ace coplgdivetyedischamgpigresss watkrdromdhepysieoeshe exaesatvatef disnharged
bui I di ng,. _Thg system descri bed above is particularl dvant ageous
when' t e AL RISHRLTREY Be'T& IR e Faleh shtane Sy ng! sRENALPE FRSee
rai ny@t eagdmvFpl PRstarsde, the vatd QIpiike fFrofhdR pSEfahe it tidye Welrfgation
storage tank to further reduce the dependency on fresh water su

: . . ply.
Furt her, PiReS PRUGOME 59D tme@aspk@ég%é/@t%@t@nadtI@rthﬁgvaé@rs@@mged.anﬁ, thereby

unwant ed ] S+ ev| I i at .
Ut 9B B paIS Roh AL BRI BN BRAL MG, Bind ave iy
possi bi | ptaceahinveater dalvngdipasnageainfaviiescess rhlnwadersfuoinghe dulléihg. The
vertical |andscaping. The plant tray can be placed on flat surface

and exceS¥SEMASSIRPARPKeAP RadibaTY 9 ntagerys whea e dissha@edinensut
further mrﬁaiimgﬁ% fq owe)?% raffbvh r%f)mﬁw'bg%ésﬁﬂuﬁlgﬁ ﬁ{oergtv\'/é:fgllf may be

section are designe ree circulation I'n fhe
r et ent i ogtagedtn thre watsh stdragedankid furtiner exdiicecthefdapethdenyy be fresh water

i ntai ned. At_t i in-built fluid_retenti ti
provi dedsd8PnFiBen FimplarT Eave d B B HOFY P APURD SURSEY FEATAPSS,
parti cul géhwlwihbowamg&bnéi&eefbyl tAW rhinWaferSatiRk Yo ot @R deihensLikiigysp! ant
tray unique and suitable for vertical |andscaping. The depth of the

| in this design is al ly d le. th
Growth of TP prSmEEet T Cat B b o Gl of dpdeal yiginage of
addi bh onextdes MliaruithbRYSr Qé’r’ﬂt'igglf BRJSEIiNG ethd Bta'ﬂﬁvrg%gé{] ft%v\ﬁgc&’ﬂ dhhias0

as to reduce the area require or 1nstaflation 30a 0 reduce

wast age efirfaeg andaixsesofluidimeap berdrainedyaasily by gravitational force without further
mechanical means. The panel walls of the fluid retention section are designed to
allow free circulation of fluid in the fluid retention section such that a uniform level of
fluid may be maintained. At the same time, in-built fluid retention section is provided
25 inthe plant tray to retain fluid for subsequently use, particularly during periods of low
fluid supply, rendering the plant tray unique and suitable for vertical landscaping. The
depth of the plant tray in this design is also generally deeper to enable the growth of
climber plants which require deeper substrates. In addition, the plant trays could be
designed to have narrower width so as to reduce the area required for installation

30  and to reduce wastage of materials for the plant trays.



It is to be understood and appreciated that the use of the plant tray
described above is not limted to vertical |andscaping. For instance,
the plant trays may be horizontally connected in series and used for
hybri d greening such as gromﬁng shrubs on the rooftops of buil di ngs

or al ong c rrld In.su ircunst ne one he side
oai s 39- 4 TP 16 Re UnsePiGPEaay rErceRe BRLIKE v ettty e

wi th an ‘ébbf/é %n&ﬂ%nt@&‘%m@@l%n@%&dﬂ% FRMiNGhhcd- thé’ PRI t2R5Ynay BE
orifice is provided at a height slightly above the fluid retention

sect i on horigontaby cONE e ds s¢res aetﬂnwﬁtﬂ feir ybiridsgreesingi such ashgrowing shrubs
orifices |qgated.at t s 3a-d, to thereb onpnect th | ant
Crays' | non RBre s Sy RirGafnelo FRatisl o Ao Pref Rt es, AleBsthe of
bot t ogn wethd sidleVRalIsbBa- a%f&ﬁélh@dowmodw ofthanmast tray 1 hay ba'BRSNided with an
stopper. In the event that one of Elant trays receives a sudden

i nflux oPrifieg feotahewn) neer tha hwmrérwalt Preferedly, the aufiaeeis prayidee at a
re-distr ?*Qléﬁﬁ@ @w&&giég@wfw rSLB0n Eé@’o% y| éoﬁrﬁ‘ee%%g%?;g% g{bq sP\bR/%? are

such tha al'na excess ralnwater I's now

Al t hough ntéeetefddh’@gmleﬂglﬂcéy emiat@dl ahafe ﬁee wlie 3-8 he tharabg @ﬁﬁné@tttae |pldnt
way of 15illustratjion and exanpl e d wth regard to one or
enbodi neHeySs if ahariganislh aggsesment. chﬁ piiNceot 1 psatacs abthaidpjtom tNal”s4 may be

readihy QBQI%HG{%}% f%roeiam? € %th%ﬁq{ E¥to§[ﬂelrllntﬂ 0EnAht bRe o'fﬂ@gl%&tn trays

the teachi'ngs hi's | véntlon tain an es, varration
nodi fi careasigesrapubidemiatfrixtdieaecamotitoaftratheyzdet, rtlmgef«cm rairevapr may be
or scope of, the i

vent | as, de cribed in the a nded cl ai . I
QLA 3 g e s B o STing FAT BRe ag S eeine i ss Sie thet fhe |-
a hol | OWdPQ%g@%‘FbQ&es%”raﬂﬁﬁé’teF RM&PRoAnsh@). cl osed bottom end, the
hol | ow body defined by at |east one side wal | and a bottom waII 5a

fluid reten lltl'?n %t |fon i n whi cht t h% r%ots dof ptI)a(?ts can dbe housed
and ough the foregoing invention has been described in some detail by way of
15 illustration and example, and with regard to one or more embodiments, for the
purposes of clarity of understanding, it is readily apparent to those of ordinary skill in
the art in light of the teachings of this invention that certain changes, variations and
modifications may be made thereto without departing from the spirit or scope of the
invention as described in the appended claims.

20



in which fluid can be retained, the fluid retention section |ocated
wi thin the hollow body, the fluid retention section fornmed by a
separate workpi ece having a plurality of side walls and a bottom

wal |, the separate workpiece being fitted within the holl ow body; and
- a flui Hcél-rpdlvhage section in which an overflow of fluid can be
~drained, the fluid drainage section |ocated within the holl ow body,
wher ei n t1heNﬂ)IHhﬂtr§‘y’%rﬂ%ﬁn&@@ﬁd@%%&ﬁbh@?éo@pﬂ@iﬂpztOp and is
defined by at | east one side wall and a bottomwall and further

conprises at |least qne orifice located in the bottomwall; 15wherein
the f1uid retent PAIBECROBANRGRG Zpen LD a sfosed fattona B8 fhén
sub- sections ar ; { fi l A i .0
al | ow uni f orm di @?ng\gﬁﬂ’t"?gﬁ&é’rgﬁbﬁé !%Mé%[tﬁ)lr%as:iﬁggﬁ‘{%h ?é’?gﬁﬁf‘gﬁﬁ’

section. 2. The plant tray of claim1, wherein the hollow body is
defined by four &iftdd vefpnlompectiproistwiah iag roots leéplays cam kiedyuged and

Uhe plorali iy of 11 M fude Eap BstroRifiSd shePle @ g R oy e Willa

plurality of panghe halldw bedghthewiud Fgehticsestn0brinbe by dlsepwbtes and
each endi ng abruptlé?so as not to forma closed region. 4. The plant

tray of claim 3, WohERiere haMidgmpkralipaef sidgrvalisranchagdbgttom wall, the
interdigitated : af .

precedi ng cl ai nsn?aaﬁ'rea}teeig\%ﬁt(%gggp P@(ﬁteltors\ﬁ fg@g?%ﬁ% g@&% r‘%&[ %/H(?n t he
region enclosed by the at |east one side wall. 6. The plant tray of
any &de of the pedtedidrmjnagesastjorf inrwihieh ancmerilew of flaidgigrebs dekieed fibe

receiving a drai L t he pi,pe t located on.the underside
of the bottom mﬁﬂ%g‘?’%%?eﬁ%?'é?ﬂd‘?%%t%@éﬁﬁé%ﬁﬁ %%%é{‘ﬁgo%%i ‘?rﬁlrht&evﬁ%
the orifice. 7 TheaiphgeketticrycOhpasys Qmﬁ)eﬂftob@ﬁdpéﬁéﬁdé@gy@t@édﬁone
wherein the bottomwal| 5inclines downwardly fromthe at [east one

side wal |l at a héidghvalhppd e kettorswalliand fihepeponrises akleasbpne REfies de
wal | towards thel&fﬁ{t]écﬁ FrPthet oét%ﬁﬁ’?m%'lla”t tray of any one of the

precedi ng cl ai ns, erelin ottomwall inclines dowwardly from
top end of the at | east one side wall towards the orifice.
15 wherein the fluid retention section contains a plurality of fluid retention sub-

sections arranged such that a fluid passageway is formed to allow uniform

distribution of fluid within the fluid retention section.

2. The plant tray of claim 1, wherein the hollow body is defined by four side walls

and a bottom wall, thereby forming a rectangular-shaped box.

20 3. The plant tray of claim 1 or 2, wherein the plurality of fluid retention sub-
sections are defined by a plurality of panel walls each running from one of the

side walls and each ending abruptly so as not to form a closed region.

4. The plant tray of claim 3, wherein the panel walls are arranged in an

interdigitated manner.

25 5. The plant tray of any one of the preceding claims, wherein the orifice is located

centrally in the region enclosed by the at least one side wall.

10



109. The pl ant tray of any one of the preceding clains, wherein the
fluid drai nage section is located within the fluid retention section.
10. The pl ant tray of any one of the preceding clainms, wherein the

fluid drain ectlon s located outside the fluid retention section
and is | 8ecat 8 %Pata%}h@ Ny @ne PEﬁ@tprﬁﬁ@d'Bthﬁ“iB‘ts Hyrihesrconpyisiiia ARG | s

of the holl gﬁ’ l@ﬁ%r rebeivin y&‘?alﬂ'aggltp i El‘Me eaébfok%?ﬁm%f(e& ?jﬁr i gﬁ?&%ﬂﬂs

clains, furt r|S|n a nea the t1ul
section. 120of Whaebqﬂtczmtwallrcayhefﬂud anannalgla sedtienarmd ¢dincitling with Gteeorifican
section further conprises a slot for receiving the neasuring neans.

13. The pla t cl.ai

si de wal Ps o] tqlé%ztg%l Ui’ @?%ﬁt i &ﬁggé?ﬁg%%&es g&ﬁrﬂ%pureg ﬁé%p\?vggl de
tier $ayersinclides Gbanplaraly fiomayhoht Ragt one siok whleapa ekt agovd &ars,
further conprising flanges |ocated on the side walls_of the hollow
body. 15. TREf '?fPQH?b?'PW%OBfer@I%tH?flﬁeW@HW“@&H@M@P%Q gr ooves

| ocated on the underside of the flanges. 2516. The plant tray of

cl ai m 1480r The,plaviers) of dieoié angrSpracediphVaifRd wiekdinhing 8sttber wall
acconmodat i ng securi ng neans
inclines downwardly from top end of the at least one side wall towards the

orifice.

10 9. The plant tray of any one of the preceding claims, wherein the fluid drainage

section is located within the fluid retention section.

10. The plant tray of any one of the preceding claims, wherein the fluid drainage
section is located outside the fluid retention section and is located adjacent to

at least one but not all of the side walls of the hollow body.

15  11. The plant tray of any one of the preceding claims, further comprising a

measuring means in the fluid retention section.

12. The plant tray of claim 11, wherein the fluid retention section further comprises

a slot for receiving the measuring means.

13. The plant tray of any one of the preceding claims, wherein the side walls of the

20 fluid retention section are structured to provide tier layers.

14. The plant tray of any one of the preceding claims, further comprising flanges

located on the side walls of the hollow body.

15. The plant tray of claim 14, further comprising grooves located on the

underside of the flanges.

25  16. The plant tray of claim 14 or 15, wherein the flanges are provided with holes

for accommodating securing means.
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