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 ndi ng of the present
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referred to was published, known or part of the commobn general
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bei ngisa cqRh@h§BUmbers of buildings being built as a consequence of urbanization and
economic growth, and these growing numbers of buildings have supplanted
vegetation and trees previously filling the city area. In addition, human activities
generate heat and such generation of heat coniributes to the rise in city

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.



5(conveni ently a box-shaped design) having an orifice near the bottom
end of a side wall of the plant tray as a drai nage neans. The
drai nage neans all ows excess fluids such as water, fertilizers,
chem cal s and ot her 1iquids poured into the plant soil or plant
substrate t va ta eousl drain qut. of the

G o]

pui I di ngupl & Fack S ERE Fbisiig PRBpRBhy hp¥ed FriggRfuy plan

| eachi ng @éy@b@rﬁr’qeﬁﬁé@ t(ﬁjﬁihéﬁ’l{@ proliek-a Meg@émﬂmea@@ré@qmrEMthough
where heavy rains are frequent, or when there is unintentional

excessi vePkaat Bays greeopmansouddnaxasialy of difiesentsjzesany shapes, neost|af

Phe dr ai e ERGTEaI. SRR EhRERIT eRiok e 5ol el Bebl A el e,
the ors fi@esvaniently e\bdi@:ctwaﬁeddi&|%myf$év1rp@ anarifics riche ted bettomand of a side
during periods of drought or in the absence of 15regul ar watering

there is Wall Bfthﬁ @lﬁahtr@b apét diainageymeadent he firaipaes merwraélowsmeﬁﬁ Syids
since exc mﬂﬁh@[érgatg"yemsgdﬁ{cf%ﬂrﬂ%gll%}f@ u?é{d Rtﬂﬁali/e plant soil or

Ther ef ore desiTabl et o provi tray

over corresplaot smstmaﬂs{b adivastagebesly draia malov theplabt to mszteacSUMRh(nng in
THE | NVENJI ON Thr oughout this docunent Ss, ot herwi se i ndj

Lot he coMErBIRgt ey BRB NG B (hg 100t s AR AUt BiR e Ike).

li ke, qar

rean 1 N eerISSRT R ARSI s &6 feRITHr Wt ordls

t he presewmintentional excessiverwatesingrofpiandsl thegixaass fluidg ray calsm soih, smalll

25| andscapi C LS D haol | o Q Vi,n en and

2 ¢ osed BHTE RAtacles e fen o SEU AT B oH P b SaEbe Mg HaPage
wal | and @ebAb! PiisWaddtes the sante tiiktug ﬁr@b%‘?’ﬁé %eﬁ@fﬂh@rbrifﬁe%'rébré\h@ed in
roots of plants can be housed and in which fluid can be retained, th

fluid retiégtfirshplaee: Poihe edwrdwng dHIing tpﬁéogenéﬂrmm@dm tr@r@bsenca of

the 10 P Aameng R & e Bl B il vy arebll B0 RT i URLOGR oy

the fl ui dsinet erteowagttHagnlcilydawh draiad alvay préfiodsiyi d retentl on
sub-sections arranged such that a fluid passageway is forned to allow

uni form di S{'Iﬁér%'fgrje?ﬁ Iieé LaLBIgt \61' JM@ fc;[rr%:eplfz:llﬂjfl {rgy El'lee'%teoq}e'rc(:)onmgs? C&r'a?rlléast

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 PTI ON OF THE DRAW NGS In the figures, which

il lustrate, by way of exanple only, enbodi nents of the present

I nvention, 10FIG 1 shows a perspective view of the interior of a
plant tray according to a first aspect of the invention FIG 2a

hows the diff to be placed in the pl
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FIG 3a shows a pfig@h drhipwgefsebtion Ricaéd Within 10k HEJM@W Hody15Fl G 3b
shows a perspective view of the bottom of the exteri or of the plant

tray of FlI er spective vi t he ant
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DETAI 15ED ®iiscrheTiu@Nretentiireséctioent i on relates to a plant tray

suitable for landscaping, and in particular, to a plant tray suitable
for use in vertical |andscaping. 25l n accordance with a first

enbodi ment of the invention illustrated in FIG 1, there is provided

a plant tray 1 for use in |andscaping. The plant tray 1 conprises a

hol | ow 3 BRIEF DESCRIPTION OF THE DRAWINGS

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 iray.
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 iliustrated in FIG. 1, there is

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



body 2 having an open top end and a cl osed bottom end. The hol | ow
body 2 is defined by four side walls 3a-d and a bottomwall 4 in a
rect angul ar - shaped box. Although a conveni ent open top box-shaped
pl ant tray has been described herein, it is to be understood that the
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Preferably, one end of the panel”wall 7 runs fromone of the side
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Pref er abl y, Thedujshietgnting sactipnf econdpingriyalyralily ahfluidiretantigntsatbesections 6
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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 hottom 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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20for the fluid around the fluid drai nage section 8 is forned so that
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the fluid ention section 5is the sane. In a
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within the hoIIow body 2 but outside the fluid retention section 5.
For exanpl eln theeembediment diustrgtedsindtiGerd , $herflyiduirainagetsedtian8ds ennvemently
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within the holiow 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



plant tray 1. This would enabl e the nmaintenance worker to know

whet her to add fluid or how nuch fluid to add to the plant tray 1.

The plant tray 1 is designed to house different |ayers, such as a
grille, a filter and a substrate for the plants, as illustrated in

FIG 2a. tray, 1 [ e is first t
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saving storage space. The grille will experience the highest loading since it is the

bottommost layer supporting the filter and the substrate with plants. Therefore, in
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



provi ded 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 underside 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 caonfortable grip, hown. j n_Fl 3p...The.gr-ogoves 14 gy
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both tlanges coincide. The flanges of t plant trays over
wi t h one Wagtlher may be designed in such a way that the flange of the
first plant tray is |ocated higher than the flange of the second
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flanges of the plant trays, is provided with holes and hol es _
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A L e S e e
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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



allows off-site pre-propagation of clinber plants. In this way, the
nodul ar integrated structure can be transported to site and sinply
be mounted onto the building facade to achi eve instant greening.
FIG 5 shows schenatically t he arrangenent of the plant trays in

verti cal sca heflo of f|UI hr ou ant .trays.
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surface and excess fluid may be drained easily 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 frays.



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
hybrid greening such as growi ng shrubs on the rooftops of buildings
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readily apeaaflp, o Haffe OlitRAHUBREY SRIGEL. Thiihd BYed that Bné b8 ie lant trays

t he teachi ngs his 1nvention that certain changes, variations and

nmodi f i cat reneivasey sbedemintluxivdlage ameuniuf rdimpatern, the excaast taétnwater may be

or scope of .the invyention,as .described in the appended.claing., 2 I
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hol | ow body defined by at |east one side wall and a bottomwall; S- a
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15 illustration and example, and with regard to one or more embodiments, for the
purposes of clarity of understanding, it is readily apparent io 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.
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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 I, the ate workpiece being fitted within the holl ow body; and
aflud d*éﬁﬁgge section in which an overflow of fluid can be
drained, the fluid drainage section |ocated within the holl ow body,
wherein the Alpact tehiaionage is @etticahlapaspapiagscempisingt op and i s
defined by at | east one side wall and a bottomwall and further

i t | t ted th 15wh i
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allow uniformdistribution of fluid within the fluid retention

section. 2. The plant tray of claim1l, wherein the hollow body is
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interdigitated mgaeiatRerkpld& Bézﬁ@tf[tﬁef:le%trﬂﬁ R Ko MAR b%HP/
preceding clains, wherein the orifice is located centrally in the

regi on encl osed by the at | east one side wall. 6. The plant tray of

any ot of the predei Aginags srctionipiveh apyerfiawgf ﬁwglcg;)@ kediadfed, dhe
d
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of the bottom wal | ul rainage sec | ng W t
the orifice. 7. drengestctionagorprises/a openddp bhe ipdefiest bg at lemistrene

wherein the bottomwall 5inclines do rdly fromthe af. | east on
Side vl | at s horGRwalLaVE S eBios M CHUIBLFSPHSS ahigast oneeNtsele

wal | towards the pihfdLR: th8-boltheh ANt tray of any one of the
precedi ng clains, wherein the bottomwall inclines downwar dly from

top end of the at | east one side wal| towards the orific
15 wherein the fluid retention section contains a plurality of fIU|d 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 fray 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 plant tray of any one of the preceding clains, wherein the
fluid drai nage section is located within the fluid retention section.
10. The plant tray of any one of the preceding clains, wherein the
fluid drajn section is |ocated outside the fluid, retention section
and is | obiat Q00 RFTAENORAMESTT SLUE RIRGHn0 GRS fyrtisy OMPTEMEEa BT s
of the hol | ow&edYor rbediling Irhagk pigath®bifyokae iRhtdd6n e GREER G
clains, further conprising a neasuring neans in the fluid retention

section. 12.offthe hsttom wallgf toe floldadnainege sentioniand ¢neidimgdvitiethenorifine.
section further conprises a slot for receiving the neasuring neans.
13. The pkan I vAWarR én [ | & i |

si de wal | Z o?h% I?Zé’négéa\ uid ret e‘“ﬂﬁ {(;%e%r%%t@l&@ %@@éﬂﬁ?’ﬁ?ﬁ%b@@ﬁ‘gﬁ' de
tier lmyers. inthnesdewpivandlytircay thd ablepsbore sidetvaal pi 2 beifirhgboveaitmss,
further conprising flanges | ocat on, t he, side | s .of the holl ow
body. 15, - Thartas pIaY B criine Fte vk et Puflte gr ooves

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

claim 14 8r The pirdrteyoftdrey bhanfibe preecpingwlaled, whishethdhe boftom wall

accommmodatin ecuri ng neans.
! %cﬁnesudbw warf?lysr‘rom fop 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 walis of the hollow body.

15  11. The plant fray 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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