A PLANT HOUSI NG DEVI CE FIELD OF I NVENTION The invention relates to a
pl ant housing device suitable for |andscaping, and in 5 particular,
to a plant housing device suitable for use in vertical |andscaping.
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15  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 contributes to the rise in city

temperatures.

In an attempt to reduce the adverse influence of the UHIE, vegetation is grown
20 on rooftops (i.e. green roof), and more recently on building facades (i.e. green
wall), to compensate for the loss of supplanted vegetation and trees. The
vegetation serves to filter greenhouse gases such as carbon dioxide and other
toxins in the city. It has been studied and demonstrated that such vegetation helps
to reduce the building ambient temperature, resulting in lesser dependence on
25 electrical appliances such as fans, air-conditioning units, etc, thereby lessening the

building’s energy consumption.

In a conventional green wall system, plant substrates (including the soil,
pebbles etc whereby the roots of the plants may anchor onto) are conveniently
contained in big geotextile bags. Each geotextile bag is packed into a modular

30 plant housing device having a rectangular box shape. The modular plant housing
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devices are then assenbl ed and stacked up in a vertical nmanner to
forma vertical wall. Plant root balls are planted in the plant
substrates and when plant growh has established, the vertical wall
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In the event that cértain sections of the plant housing device require
replacement, for instance, when the plants affected by the salt burn effects (which
20 are usually located nearer the bottom of the plant housing device) need to be
replaced, the entire geotextile bag will have to be removed from the assembly and

plant substrates repacked.

Therefore, it is desirable to provide plant housing device that overcomes, or at

least alleviates, the above problems.
25 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 housing

30 device for use in landscaping, comprising:
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2 - a substrate container having a plurality of conpartments for
containing a plurality of plant substrates, wherein the substrate
container is formed of a substantially grid configuration thereby

forming the plurality of conpartnents; d - a casing_defining a
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in a first aspect.

FIG. 2 shows a perspective view of the assembled plant housing device of FIG.

15 FIG. 3a shows a close-up perspective view of the irrigation means integrated

with the plant housing device of FIG. 1.

FIG. 3b shows a close-up perspective view of the snap-on configuration of the

plant housing device of FIG. 1 in one embodiment.

FIG. 3c shows a perspective view of the horizontal grid members and the

20  vertical grid members having protrusions and perforations in another embodiment.

FIG. 4 shows a close-up perspective view of the drainage means integrated

with the plant housing device of FIG. 1.

FIG. 5a shows a schematic diagram on the irrigation system and drainage

system in an assembly of modular plant housing devices of FIG. 1.

25 FIG. 5b shows an assembly of modular plant housing devices of FIG. 1 for use

in vertical landscaping.



FIG 6b shows an enbodi nent of the top connector for use in the
assenbly of FIG 5b. s FIG 6¢ shows an enbodi nent of the
i nternmedi ate connector for use in the assenbly of FIG 5b. DETAILED
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conpart rrentﬁe%nvé%ﬁ%@éteé to t%i qéﬁterum;] @EViEB LitSMBIEF @has%gm@%i AR in2

has been described herein, erstood and appreci at that the
nunber ofpatiseulam g alplanti busingodedcel suitable fier usaimbearticd! |ardadapig. gri d
menbers 5 may be varied in order to obtain the desired nunber of

t tS e i . ; 3 .
conpap ”enﬁflrngﬁ%%frﬂeﬁm tRE 4% loﬁ%hlugﬂgﬁflhrﬁ@t. 13 sﬁ?%g@{%\ﬁﬁéﬂgded

adj usted by varying the distance between ea orizont er
4 and eacfew véthd plaht Qoisingeebiee 15 .anBdriGe2aspbwing dn dssérabledtplanieci es

f plant i nt end t b | dint | ant, h i )
devico. Dnusine Gk 51 Theladt pPuAnG e heatTeela Tbsalt cddainer 2
than the iRy § piutaRy S8 CokpafPYaitoB BPEbRRINIRYG ariluiigvéfblahtRibstrates

differently sized conpartnments 3 in the substrate container 2 may be
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individual geotextile bag, and therefore the plurality of plant substrates are

contained in a plurality of geotextile bags.

In the embodiment as illustrated, the substrate container 2 comprises three

horizontal grid members 4 and three vertical grid members 5 to form a grid

20  configuration, thereby forming a total of sixteen compartments 3. Although a
sixteen-compartment substrate container 2 has been described herein, it is
understood and appreciated that the number of horizontal grid members 4 and the
number of vertical grid members 5 may be varied in order to obtain the desired
number of compartments. Further, the size of each compartment 3 may be

25 adjusted by varying the distance between each horizontal grid member 4 and each
vertical grid member 5. For example, if different species of plants are intended to
be placed in the same plant housing device, and if some of these plant substrates
require more space than the others in order to develop optimal plant growth, then
differently sized compartments 3 in the substrate container 2 may be designed and

30 catered for.



illustration, the front cover 6b is the side of the casing 6 which
provi des access to the plant substrates. The front cover 6b contains
openi ngs 7 corresponding to the conpartnents 3, through which the
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perforations 44, 46 are shown in FIG. 3c. It is illustrated in this embodiment that
the back cover 6a is wider than the front cover 6b in order to accommodate the
horizontal support members 8 and vertical support members 9. It may be the case
25 where the horizontal support members 8 and vertical support members 9 are
located on the interior of the front cover 6b instead. Besides providing openings 7
on the front cover 6b, further openings 7 may also be provided on the back cover
6a such that the plant housing device 1 is symmetrical on both the front end and
back end, i.e. access to the plant substrates is available through both the front end

30 and the back end. This arrangement is useful as a partition wall.

The plant housing device 1 further comprises an irrigation means 10 located at
-the top of the plant housing device 1, as shown in FIGS. 1, 2, 3a and 3b. The top

of the plant housing device 1 is profiled to accommodate the irrigation means 10.
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the top of the plant housing device 1, as shown in FIGS. 1, 2, 3a and
3b. The top of the plant housing device | is profiled to acconmopdate
the irrigation neans 10. 5 Preferably, the profile 11 is
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pl ace by nmeans of a snap-on configuration as illustrated in FIG 3b.
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cover 6a and/or front cover 6b. The edge wall recess 34 receives a

fl ange 28afbanpened & prdida aceassriodhe plarg supkiraiesvipr maidedases i bed

at €ho E%%?po\/\sl%lsl. Occﬁé:r%ﬁtser%Eki%Beconfigurations are also possible. For example, the

casing 6 may be held closed by means of screw and nut or spring lock and socket
or ledges or snap-lock joints. Advantageously the casing 6 is formed of lightweight
and resilient materials such as polypropylene and high density polyethylene
(HDPE) so that the modular plant housing device 1 is easily installed with minimal
25 manpower. Recesses 34 are also provided on an edge wall of the back cover 6a
and/or front cover 6b. The edge wall recess 34 receives a flange 28 of an
intermediate connector 18, which will be described later. Edge wall recess at the

bottom may also receive a flange 28 of an intermediate connector 18.

The plant housing device 1 further comprises a drainage means 12 located at
30 the bottom of the plant housing device 1, as shown in FIGS. 1, 2 and 4. The
bottom of the plant housing device 1 is profiled so that excess fluid (e.g. water and
fertilizer) is not retained in the plant housing device 1, but instead the excess fluid

is being drained away via the drainage means 12. Conveniently, the profile 13 is
6



bottom may al so receive a flange 28 of an internedi ate connector 18.
The pl ant housing device | further conprises a drainage neans 12
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configuration as sh vvn t he |rr|gat|on means 10 of adjacent pl ant
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20 1 at another corner of the top row farthest from the ﬁ‘rst end is connected to a third
end of the irrigation means 10 of the plant housing device 1 at a corner of a lower
row. During operation, water enters at the first end and flows through each plant
housing device 1 in the top row sequentially. When it reaches the second end,
water flows down to the lower row and continues to flow through each plant
25 housing device 1 in the lower row. The flow of water continues in a similar snaking
pattern until it reaches the bottom row where each plant housing device 1 in the
assembly has been watered. In this illustration, water in the irrigation means 10
flows by gravity means and in one directional without requiring pumps. Excess
water then exits the irrigation system and joins the drainage system via a drainage
30 outlet pipe. Similarly, the drainage means 12 of adjacent plant housing devices 1
are connected to one another in each row. Unlike the irrigation system which
forms a snaking pattern so that water flows through each plant housing device 1 in

the assembly, the drainage means 12 connected in each row are connected via
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water flows down to the |ower row and continues to flow through each
pl ant 25 housing device 1 in the |ower row The flow of water
continues in a simlar snaki ng pattern until it reaches the bottom
row wher

| ant . h th nbl
hater eq. T draingos PSR e AOANC R 1R SREMAIY FGemd M HiBEaie g gation
flows by jge8iddidd ﬁﬁé'@ﬁaﬁ@@ byth@RRaiflbg e Phd Qe 2 W &A@ oW, 8fHd &vdiually

punps. Excess water then exits the frrigation systemand joins the
dr ai nage dsgisedmuy ohthe aismnrrtalgeyabe dmihage puiet pisenT haabgemblyeof the plant

dr ai nage ,means 12 .of ng..devi ces e connect ed
o one aXBERER davidish eRB BB REorslBd TrEPyaE iRl soaflinfdn i
a snaki n%r@ﬂaé@ﬁmtrﬁ@niahﬁter waé e fah@é{ﬁagerowgdandﬁ?c& HlcAndtingaH8 ipreblems
device 1 in the assenbly, the drainage neans 12 connected in each

row are ¢6HAed b¥@altitairg fages larmm@gbdwewnpe i ogty feerh wates infrigated

tho dra RaGRCRBIaMoSs R delos I ot Byt Ter e Bl dlEing e
assenbl y deyiceheafy @iairsica@ty irdinepligtely Wit assatamhinatiig bh‘%rml@rﬁthousmg
housi ng devices 1 each having integrated irrigation systemand

dr ai nage 9§yi$€&rh-5 provided in this manner has the advantage of
avoi ding or alleviating the problems caused by salt burn faced in

t .
o1 ant”nous b ourc §ooahiy (T 34 BEFNYSE Flod b AENERRg hovast i

housi ng stlewnder terdicel ldndscegingviayexampldi, &rehgumidindontd tberﬁaeadmcafta ng
sin devi ces 15. of, a

th I h 0.1n. Fl 5h, ml

o Ural |t PoBTRR MG Bt By mebidaan gl PepE AU BY <plice 1B

| andscapigigché®fo ¥ IBHiRal fafling %D!WEB* H&a@n@tcﬁ’ té;@%oﬁﬁé@tgﬁé 24, pytidayi | di ng
to provide greenewé Each indivi du nodul ar pl ant housi ng devi ce |

|s at t achedectors ¥, anst/on @éﬂrmeﬁlatem@@n@tztd@me’éhe pint hopsingriayitet ¢

ol ant® hotEAE AR Bet tiebad Ry ga LS EERRE IS AEERRInEE 02 W e
at t ached openinge et theefbnt @idr BbSfatds whiaydrdenhe Oéﬂll@iah@ﬂmbsoﬂ t'mre top
front cover 6b faces away fromthe vertical railings 17. The

connect ofoRREgtoR20 fihermiTarimgeehsingthenkotiyn F@ﬁﬂ@@tﬁﬁégi apd 1r§?rraﬂ@|late
oL T8 iSERBSHS okl B L SBLAT 16 % T GrodRop B oot
subst ant cahhgctCr $8 &pshaento Havati substantistig G3shape configuration formed of a
20 top wall 26 and a bottom wall 24 joined by a side wall 22. At the opposing end of
the side wall 22 where the top wall 26 and the bottom wall 24 are free-standing, an
upward-extending flange 30 extends from the top wall 26 while a downward-
extending flange 28 extends from the bottom wall 24. A securing means 32 is
provided on the side wall 22 for securing to the vertical railings 17 when installed.
25  The top connector 20 has a similar configuration as the intermediate connector 18,
except that it does not have a top wall 26 and an upward-extending flange 30. FIG.
6a shows the intermediate connectors 18 when it is in use. The downward-
extending flange 28 extends from the bottom wall 24 of the intermediate connector
18 and is received in the recess 34 provided on the edge wall of the back cover 6a
30 and front cover 6b. Other alternative attaching means for the plant housing
devices 1 are also possible, for example, hooks provided on the back cover 6a are

slotted into recesses provided on the vertical railings 17.



20 top wall 26 and a bottomwall 24 joined by a side wall 22. At the
opposing end of the side wall 22 where the top wall 26 and the
bottomwall 24 are free-standing, an upward-extending flange 30
extends fr the top ownwar d- ext endi ng flange 28
ext onds. | 1 OIS AT G IREGMRakb ArbROUSIG BEHICP A0 e soua A SvanBOrRektione
t he side ?ngy?fl for securing to the vertical railings 17 when
installe e top connector 20 has a simlar configuration as the
i nt er nedi at e connect or except that it does not have a top

26 and an dawwbwfeeq{@ntrfgibﬁrratﬁjeareoeaoﬂﬂl@ntaleadémnmﬂéw@%@ Qemt@ftw% ?S%e
connectors 18 bémr%?setltﬂ,@%nd agmg&igﬁpg é;t{rﬁt@g'dn& tE'tﬁé‘lge 28

ext ends from e bo to | connhector 18 and
is received i cotthtnettds & s’iﬁglprmgygdetdaxme bdgalsmigmdemmh adfiitivheinbiaek

cover 6a 30 and front coye her alterpative gttaching neans for
the pl ant houSY$iY§ wm{@&cqm%t@ Y Sb‘b§t§?iﬂsés s e@aﬁﬂﬁple hooks

provi ded on tB@mpaﬁhqe%éA%d% Sfrste édrﬂ%ﬁw%gdegigg dIBFRRRAL feremng% on

the vertical raifings 17. 8 T ore-descri pl ant housi ng devi ce
provi des sevesiate duk planhgelstoates iane dowaritaihkdws indiidyal\Westextie bpgant
substrates are each contai ned i n individual geotextile bags, the

probl em of ( f‘rﬁé in'ﬂl%b%{?%f@bﬁf %'f(f]‘ﬂw%famstHQ%hB@fr%% d&ﬂﬁaﬂh@r Jilistable

contai nment i n a single big geotexti g I's avol n addition,
in the eventtwmﬁ’ntheaiﬁwreelnm’nlbobfof fheadéviselbistadaitem, itise erzed:efcdgachhe

conpartnental i zed substrate c er desi e for doing so
since the pl aftMEaBEEN {se@sca,ag %6%@&5‘&38 ﬁ?erﬁ?‘g?%ﬁal geotextile
bags. (b) The nunber of conpartnents forned in the substrate

cont ai ner i(s) Adg irstegtdted irfifatian syﬁtemtdnm thesproéild foutdzamkngﬁhe megation
device. In addition, the size of each artnme | so adj ust bIe

Q
to achi eve di Me@Rgmoveedatthe W@)Offﬂ% pﬁﬂtg‘gf“ﬁ?@d&]‘?vﬂcﬁ g W%ﬁa@ﬂlﬁ
and the profi{if it atibRGRENAO NS éﬁa‘n@é?&ﬁbsé@ans provided at the

top of the plant ousi ng ewcea owse sy reach to the irrigation

means for nmintenance purposes. 15 (d) The integrat ed dr ai nage system
over dbmes {AeThe sregiatcd dEainaga axptam eversames e prakiems assesiatedwitar

and fertilizegg: gis Jnad BREAWteY aRdBRilizers are drained away via the

drainage outlet pipe without contaminating other plant housing devices.
(e) The front cover is designed for easy opening for easy maintenance.

(f) The plant housing device is made of lightweight material so that minimal

20 manpower is needed for installation and maintenance.

Although the foregoing invention has been described in some detail by way of
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

25 and modifications may be made thereto without departing from the spirit or scope

of the invention as described in the appended claims.



drai nage outl et pipe wthout contam nating other plant housing
devices. (e) The front cover is designed for easy opening for easy
mai nt enance. (f) The plant housing device is nade of |ightweight
material so that mniml 20 manpower is needed for installation and
nalntenaﬁégf“wlthough t he foregoing invention has been described in

sone detail by way of illustration and exanple, and with regard to
one or nor e AeplaathoBslhg deliee fohese PUBPASESING, CUnbrigiyg:of .
understanding, it is readily apparent to those of ordlnary skill in

th t I he t h f t th
changes,  vari SUREASOAHANREBRIER PURINK S CoRP RS IR GEB DAL

departing fr Omdrgmysﬁ giarh sgbsﬁ%gewhgfelﬁ e sw&rgté RBnBinélas soinkasof &
t he appended cl ai ns. A plant housing device for use in

| andsBapi ng, euhﬁnnbahggndcan@mbeh@mﬂﬁﬂebnﬁanmayﬂhanbn@ﬂﬁob|ura||ty
of conpartnents for co taln ng a plurality of plant substrates,
wherein the sGBEPRR ner is formed of a 5 substantially grid
configuration thereby fornlng the plurality of conpartnents; and - a
casi ng defi ni ag:amdgadjdaﬁrﬂn@ad‘;olIbh/dmmiwthbcelhwheus@messwsstraieeontamer

container, the casing having a plurality of o orrespo
to the pl ural f§C@FiNg %@wsr% Hurally phpperies sor %95939 g pyr EQ&
pl ant substragggpakthelfls for access to the plurality of plant substrates.
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