- 1 ROTATI NG MULTI - TI ER RACK SYSTEM FOR AGRI/ HORTI CULTURAL USE TECHNI CAL
FI ELD OF THE I NVENTION 5 This invention relates to a nulti-tier rack system
wherein the racks are wused to grow agricultural and horticultural produce,
the racks having been laid with portable planting beds, are rotatably
novabl e upwards and downwards for supnlight, watering, maintenance and
harvesting. 10 BACKGROUND OF THE INVENTION In |l and scarce city states |ike
Si ngapore, conpetition for limted |and space has driven the cost of |and
upwar ds. Land, bei ng expensive, has 15 been diverted fromagricultural use
to nmore vROJAJINGc MiheTleTHER RAGK H(STEN HOR AGRIHOR e SMLTUHRAL BB
remains a need for fresh vegetables and agricultural produce to be grown
and harvested even in Singapore to neet |ocal demand. To nmake econom c

sense, wn nust be high cash yield and be
turned ar gﬁﬁ%‘?@*‘q’%ﬁ&% 99 ﬁgﬁzgﬁgpg‘g"appr oach to utilize scarce | and
resourges is to develop the |and upwards. Hence, housing and office
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agricul tural produce use dr oponi ydroponics is
efficient Uped atq amy sé&f'@\é‘“ﬂ@hﬁﬂﬂy,hOTW'QU'iUéa'stﬁfPF’U%t tag f |f%¢kénth&1)’$’é9 of |and.

There is bbed efa@d ewigh Nne&datie ;ﬂlélﬂWﬁg a@disC UdreUr aitaerquuaevuméaru@&akdh order to
utilize Iang [ esour es nor e al so .a tren

Nor | der deo08, AFTREBS AT b it wie 'vghe%@?%cevaait%me'%thout use of

fertilldzers and |nsect|0|des Regul ar and cl ose supervision of organically

grown her g sgagRﬁgﬁﬁggpl elRvaNTQonr equired to ensure such produce coul d
be certified as organically grown. This can be achi eved due to use of

earth on elevated rack 35 and does not attract crawing insects once it is
treated. In land scarce city states like Singapore, competition for limited land

space has driven the cost of land upwards. Land, being expensive, has
15 been diverted from agricultural use to more valuable commercial and

housing use. In the meantime, there remains a need for fresh

vegetables and agricultural produce to be grown and harvested even in

Singapore to meet local demand. To make economic sense, the

agricultural produce grown must be high cash yield and be turned around
20 quickly.

Singapore’s approach to utilize scarce land resources is to develop the
land upwards. Hence, housing and office buildings alike, are built
upwards. Attempts have been made to grow agricultural produce by use

25  of hydroponics. Although hydroponics is efficient in a land scarce country,
it is still not efficient use of land. There is therefore a need to grow
agricultural produce upwards in order to utilize land resources more
efficiently.

30 There is also atrend worldwide towards growing organically herbs and
vegetables without use of fertilizers and insecticides. Regular and
close supervision of organically grown herbs and vegetables s also
required to ensure such produce could be certified as organically
grown. This can be achieved due to use of earth on elevated rack

35 and does not attract crawling insects once it is treated.



- 2 The inventor has cone up with a solution to grow high cash val ue
agriculture and/or horticulture produce with high yields per unit area as
wel |l as offering easy maintenance with | ess nmanpower as in normal 5 farm ng
operations. Such a solution would al so be suitable for growing organic

her bs and vegetabl es. There have beem. patents directed at inproving yields
of agricultural produce. Al these patents work on the prem se of

avai lability of land. 10 There are al so patents directed at autonmated crop
production systens which ainmed to achieve high agricultural yields in
urban centers. US 6,243,987 describes a fully automated self contained

farm usi ngng inbdASPUnD! Lo Bpasuincont aliDgsn  RAVAAG ibhidAsh Naisd osed

unit, a 15 seeding a erm nati on zone | anti ng grow h zone and a
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oxygen/ car on'd di'oxi de balance SysS or regulating rel a dity,
l i ghting 9993%%%*250*)%@\% Vteéﬁi?é)ﬂ%ﬁ ure control system JP 2001 346450
describes another approach using a nultistage nursery chanber wth

mul ti stage she|ves for rovmngs lin equi pped with artificial
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snmal | ;yol ume to grow 25 uniform high quality seedlings. Al so disclosed is a
nmet hod of sprl nkling water that inhibits the seedlings from extending
their rootf§eBuBrofalfpePatands vaisectpd ak %‘H°61§’1t%‘!:t°r8p RIREUEHRNe YIS o

provi de awmigh i aihed &y SdddievieorhigBOagricuiungl YieBis iyi @lrblarfgedrtenst ureg and

hor 1 oul t s SEOTUGECHLLN LSk UL IGKSlcd N SLANSASRLEE SV [ ORETY

Anot her object is to supervi si
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15 seeding and germination zone, planting and growth zone and a zone for
holding automatic seedling, planting and harvesting equipment. Since it
is self-contained, the system has ancillary systems such as irrigation
system, water conditioning system, system for regulating oxygen/carbon
dioxide balance, system for regulating relative humidity, lighting system

20 and a temperature control system. JP 2001 346450 describes another
approach using a multistage nursery chamber with multistage shelves for
growing seedlings equipped with artificial illumination system, air
conditioning system, watering apparatus and the like in a closed space
to automatically perform uniform watering in a small volume to grow

25 uniform high quality seedlings. Also disclosed is a method of sprinkling
water that inhibits the seedlings from extending their roots out of the
shelves.

It is an object of the invention to provide a multi tier system for

30 growing high yield agricuitural and  horticultural produce with fast
turnover in land scarce environment. Another object is to have improved
supervision of the growing of agricultural produce without having too
many workers like a typical farm.



-3 SUMVARY OF THE | NVENTI ON The invention, in general ternms, is to provide
a nulti-tier systemof racks 5 containing portable planting beds for

i ntensive cultivation using | ess manpower and | ess | and resources. These
racks are suspended horizontally and can be noved upwards for sunlight,
wat eri ng, dosing of chemcals and liquid fertilizers. These racks can al so
be noved downwards to wai st |evel, for naintenance, de-weedi ng, renoval of
10 mature agricultural or horticultural produce in the portable planting
beds for harvesting and replacenent with fresh planting beds. A first
object of the invention is a rotating nulti-tier rack systemfor

agricul tugg 'IﬁﬂﬁYh??ﬁ#ﬁ%WﬂVEﬁ%l e, the systemconsisting of: 15 a first
and secon vertical netal support, each vertical nmetal support nounted on
a steel base plate fixed on a concrete floor or footing at one end on the

ground, amde$rm¢weidnapagénerapteamlaow &pnwv.&e@mmm@et@,@.té@ af tragk0f the

f t tl ta t d
. bot thm PSS, Bekatieom THY | P “{ab: itestvaeehivelhpopendal iy the
i nner webm@hpbwer fandstesser tarcial resduatef5 sTiger t ratcks aatop ssepemdedspr ocket
and back hQnié]ﬁalW’t&ﬁH“ éér{ EE nWeQCIﬁ%gwar@s Sf%FOFG’mrg{h't' %at%hﬁb”,d&%d‘g round

a bottomthird sprocket of second vertica port, along the

i nner web®bfchamdcalscsnd '%"Q/efeﬂ bzgrset’deseuffsdst , @ a‘"%cbpbq oneyes sprocket
and back tewhwherdsbabt amithi redegprfockataintanpde;, aldietwe&fing actkesnovaachf r ack
havi ng, a fi vert| S ecte the fir |1 haj n, by

attac Orren[“alrirl;rtgnsa%yﬁgﬁ?a' !;P'ﬁ ﬁ{/céjii %I %%@ Si de t(?gn%%r(t: o pﬁantf l)gctjasi:ond
roller ch&ifrh%yesétflga@hﬁﬁﬁvlaﬁemﬁgt WIH”e fraphy @mlnsuépéﬁded hori zontal ly by
sai d attachnment neans;

A first object of the invention is a rotating multi-tier rack system for

agricultural and horticultural use, the system consisting of: -

15
a first and second vertical metal support, each vertical metal support
mounted on a steel base plate fixed on a concrete floor or footing at
one end on the ground, and spaced apart;
20 a horizontal beam connected to a top of the first and second
vertical metal support;
a first roller chain, going round a bottom first sprocket of the first
vertical metal support, along the inner web of the first vertical metal
25 support, to a top second sprocket and back to the bottom first
sprocket;
a second roller chain, going round a bottom third sprocket of the
second vertical metal support, along the inner web of the second
30 vertical metal support, to a top fourth sprocket and back to the

bottom third sprocket;

a plurality of racks, each rack having a first vertical side connected
to the first roller chain by attachment means and a second vertical

35 side connected to the second roller chain by attachment means, the



wherein portable planting beds are laid on the racks and the racks are
rotated upwards and downwards for nai ntenance, watering, dosing of 5
fertilizers, exposure to sunshine and harvesting of the portable planting
beds. Advant ageously, the attachnment nmeans consists of a first rack arm
with a head and a bifurcated foot, sajd head of the first rack arm 10
connected to a first spacer which fits perpendicularly into a hole in the
top of the first vertical side of the rack thereby suspending the rack in
a horizontal position and said bifurcated foot of first rack arm having a
plurality obckel esspeoded heoridonsaliy dlyl saidc hgachmemenendns;each hole fitting
into arivet pin on the roller chain, said rivet pins pulling the 15 rack
armin the direction of novenent of the roller chain. Advantageously, the
first rol MEpr&ihaPitgie shipatinedoefs areildidt opaldR Eaqks agdi dee daekchaleh guard,
whi ch is tdtateal | givaationgnd haoivAR@rdsvefdr of mbhigendrces twatéeriiid, Cadsingt af

support, the.first rack armguide and .chain gquard join t first
vertichi fafurerensebiifeyle SrebfedAnon RebRedns e abet PhiSile afiatting
Advant agebeds.y, the second roller chain is shielded by a second rack arm
gui de and chain guard, which is installed along the inner 25 web of the

second vertical netal support, the second rack arm guide and chain guard

j oi ned t oAPKRMEERYHY vellts Allachaient B\§apdr FORYSts odechrldSEn®CK §UMr d
supporti ngitpl &t eheatidvard agebifsicated hivot,ackidhenbas ahdi fitstcased draot Wi th a
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roller guide stabilizer in contact wth the rack arm gui de and chain
guard. AdiemifgdBudigt verécdadtte hak ther easkaniGarey saseengind athgeresleal first

si de at |0lh9 ﬁmragdtaa vegitibﬁaLaﬁ@goguidsibﬂarcaa]gted hey @t her e radeardd |
rect angul ar _.base Vi a aped, upper surface, in cross section -5 along
Dol oL REVRBRE PRADY & NoRar RS LR faller 26t BRI, FRERINSTS | st
side and &ttgecoindo da ailvedgeinrhobe tie rédléereriainof saide rivet taical pulling  the

15 rack arm in the direction of movement of the roller chain.

Advantageously, the first roller chain is shielded by a first rack arm
guide and chain guard, which is installed along the inner web of the
first vertical metal support, the first rack arm guide and chain guard

20 joined to a first vertical metal support by a first chain guard
supporting plate.

Advantageously, the second roller chain is shielded by a second
rack arm guide and chain guard, which is installed along the inner

25 web of the second vertical metal support, the second rack arm guide
and chain guard joined to the second vertical metal support by a
second chain guard supporting plate.

Advantageously, the rack arm has a bifurcated foot with a roller guide
30 stabilizer on each side of the bifurcated foot, said roller guide stabilizer
in contact with the rack arm guide and chain guard.

Advantageously, the rack has a rectangular base and a vertical first
side at one end and a vertical second side at the other end, the

35 rectangular base having a V shaped upper surface, in cross section



second side for drainage of excess water flowng fromthe portable

pl anti ng beds. 5 Advantageously, the rack has a rectangul ar base for |aying
of bl ocks of portable planting beds, for horticultural and/or
horticultural wuse. 10 Advantageously, the rotating nmulti-tier rack system
has a notor with speed control, a gear nmechanism a first bottomand a
first top sprocket on the inner web of the first vertical netal support, a
second bottom sprocket and a second top sprocket on the inner web of the
second vertical nmetal support, an axle between the first bottom sprocket
and 15 seand bt tvwdtspmotked firstheragiaget hole acktheasrd nmfedneipwentidal and

downvir ds i TRYETRAC T Ldral TOLheReh AL 0 decond cel ler yehaun.  the

first roI er chain eln ur ned motor and the sm and
t he secon8e¢dld e?'déhafph gedingoe t?lfn@elcws W@éerrmfdwmandrom Héeaﬂoétabilfo

Advant ageglsitig bé@s.one or nore roller chains are nounted on one or nore
bott om sprockets and one or nore top sprockets of the inner web of the
first Vertical support. 25 Advantageously, the one or nore roller chains
are nount édvamageeudy, nbee rbokt dassprecketwngniromaser foor By sprocket s

of the inpggfuely %Hw@ SSSRAEL VBEES CRYr %laptp&mfuralAdmn&ra%ﬂuéqurat he

number of racks can be adjusted to suit the type of agricultural and
horticul t Y4¥&l produce grown on the racks. Advant ageousl y, the horizontal
beam has a wat er pi pe with a spraying system 35 -6 BRI EF DESCRI PTI ON OF

-Ir’;lTFt PE%A Nﬁaﬁlaer gusq{l r etqeeqp%%nge%ul?ftletrhr%ckn\é‘;&teimonhggm ghmio?ora »l?.‘ﬂ’i ating
speed control, a gear mechanism, a first bottom and a first top sprocket
on the inner web of the first vertical metal support, a second bottom
sprocket and a second top sprocket on the inner web of the second
vertical metal support, an axle between the first bottom sprocket and

15 second bottom sprocket, wherein the racks are moved upwards and
downwards by movement of first roller chain and second roller chain,
the first roller chain being turned by the motor and the gear
mechanism and the second roller chain being turned by the motor and
the axle.

20
Advantageously, the one or more roller chains are mounted on one or
more bottom sprockets and one or more top sprockets of the inner web
of the first vertical support.

25 Advantageously, the one or more roller chains are mounted on one or
more bottom sprockets and one or more top sprockets of the inner web

of the second vertical support.

Advantageously, the number of racks can be adjusted to suit the type

30 of agricultural and horticultural produce grown on the racks.

Advantageously, the horizontal beam has a water pipe with a spraying
system.

35



5 rack system for comercial use will now be described, by way of exanple,
with reference to the acconpanying drawi ngs. Figure 1 is a front view of
the rotating multi-tier rack systemfor agri/horti cultural use according
to the invention. 10 Figure 2 is a side view of the rotating nulti-tier
rack systemfor agri/horti cultural Use according to the invention. Figure
3 shows a perspective view of the rotating nulti-tier rack system 15
Figure 4 shows a cross section view of the | ower portion of the first
vertical nmetal structure wth the gear/axle mechani sm (notor not shown).
Figure 4A shows a section of the |ower portion of the rotating multi-tier
20 rack systemtaken along the axis Tl - T1. Figure 413 shows a detail ed
section o%Rt"EE BERGRIUTTIPN-QF [ THE Bl'ﬁ%',"egtabi |izer and supporting plate. 25

Figure 5 shows a cross section of the upper portion of the second verti cal
met al support., . Flgur : i of 1he .adj us S ) seating
on the Ig rrefp%}rq[giluoﬁmg?%'ﬁ%&@é?gﬁﬁﬁ%ﬁﬁ%a‘fvﬁ'Egt'g?d surtp(;?)é(:)}‘rn'f‘g t@&gﬁﬁgﬁt ong the
axis B0 Kck Ysystpgur OrsBEamOREcial sedts onibfnahdeugpesrignsk thonayf ot he
second vegkafgle, witht dfersHPP & thd ak&mPd iy bRAvidgd.s X - X. 35 Figure 6
shows detailed side cross sectional side view of a tray pivotally - 7
suspended froma rack arm |ooking fromthe first support. DETAILED

DESCRI PTI ©N4u@F TTHE PREFERRED &WBODI MENTrBafiog puktptise radk i $ysismr dof on of
the inventyomord N If¥SH %Qlad?éc?orrb%%h%%%nti%ﬁf ers to a rotating multi-tier
rack sglstem for agricultural/horticultural for comercial use. The

i nventf on can be suitably scal ed down for use in domestic or school

envi ronmenrtgure 12 Fsgur esidlei view f bONthevi @ratrig t alti-Geatraclg sydtém- tfoer rack
system fo

Egri/horti cultural use according to the invention.

Figure 3 shows a perspective view of the rotating multi-tier rack system.
15
Figure 4 shows a cross section view of the lower portion of the first

vertical metal structure with the gear/axle mechanism (motor not shown).

Figure 4A shows a section of the lower portion of the rotating multi-tier

20 rack system taken along the axis T1 - T1.

Figure 4B shows a detailed section of the rack arm, roller guide,

stabilizer and supporting plate.

25 Figure 5 shows a cross section of the upper portion of the second vertical
metal support.

Figure 5A shows a section of the adjustable sprocket seating on the
lower portion of the second vertical metal support taken along the axis

30 Y -Y.

Figure 5B shows a section of the upper portion of the second vertical

metal support taken along the axis X - X.

35 Figure 6 shows detailed side cross sectional side view of a tray pivotally



agricultural/horticultural use according to the invention. Fig. 2 is a side
view of the rotating multi-tier rack system The rotating nmulti-tier rack
system consi sts of two vertical netal 15 supports 1, 10, with the bottom
of each vertical nmetal support fixed on a steel base plate and anchored
onto concrete floor or footings in thﬁ ground. The first vertical netal
support 1 and second vertical netal support 10 are spaced apart and
connected at the top by an elongate horizontal beam 35. A notor 60 is
installed at the |l ower 20 portion of the outer web 2 of the first verti cal

met al supp@sgendEBefrBmt @r radk0 ahas IcoR@Rfl et thel Srdtosdgyont.an

gear/ sprocket/axl e nmechanismwhich in turn noves a first roller chain 5
installed on the inner web 3 of the first vertical netal support and a
second r oPEFAICERIDESARIRMYEON OEdr i PREFEERRRBrEMBODIMENT t he second
vertical netal support. 25 The first roller chain 5 goes all the way up

al ongside the inner web 3 of the first vertical netal support, round a
first YopFeppudese af7 idpsteaiiona@f ulbeaprentiyr otitersysieat idageyred okeEY near
the top ofefehetd iar sbtaviagtm@alttiermeddd sysRPOrfor lagrnadildesrorocdliheal ifost bottom

Spr oc_ket é6mﬁ1teréigr" US% lq' rirR/%r]fiioRn OrI tgehguiii rI)?ts e‘x’l%%t 58\% {E'?t Qée.s port 1.
Li kew se, theSeeond® rolfer" charh 14 goes aq the way up al ongside the
i nner webdamesfic of rchoetemdraretariteal nmetal support, round a second top
sprocket 49 on an adjustable sprocket seating 51 |ocated near the top of

the second. verti cal tal support 10 and down to the second, bottom
sprock®t g?”ﬁ% 1at‘stIgi‘enf.;'%‘E)"\/\t/t-:-r"'f) r t47orf" B 'Pf‘?é'"@ec’BH@"\'fe’r f3%al S8 1 8Uppor t
10. The - 8gficulsirabhorticetoradl ned | accorimign® the ibdemtian.pFd.eXtied aorsidot h si des

by a chaj, Mgtbqlrﬁ/er %gféﬁ%ﬂh%g%iﬁgk %@teg‘pr safety reasons and to gui de

and stabilize the rac Ixed rigidly to the first roller chain 5
are attachnment neans for racks consisting of first rack arns 20A, 20B, etc
spaced apank abenggt haultitiiéstadkol dyatemhaiconsidlsf | gfedtwa givdiryicdlo hétal second

roll er15Ch(éliur)]polr‘tls ?r ?0, with the bottom of each vertical metal support fixed on a
steel base plate and anchored onto concrete floor or footings in the
ground. The first vertical metal support 1 and second vertical metal
support 10 are spaced apart and connected at the top by an
elongate horizontal beam 35. A motor 60 is installed at the lower

20 portion of the outer web 2 of the first vertical metal support. The motor
60 has speed controls to turn an gear/sprocket/axle mechanism which in
turn moves a first roller chain 5 installed on the inner web 3 of the
first vertical metal support and a second roller chain 14 installed on
the inner web 12 of the second vertical metal support.

25
The first roller chain 5 goes all the way up alongside the inner web 3
of the first vertical metal support, round a first top sprocket 47 on an
adjustable sprocket seating 51 located near the top of the first vertical
metal support 1 and down to the first bottom sprocket 46 at the

30 lower portion of the first vertical metal support 1. Likewise, the second
roller chain 14 goes all the way up alongside the inner web 12 of
the second vertical metal support, round a second top sprocket 49 on an
adjustable sprocket seating 51 located near the top of the second
vertical metal support 10 and down to the second bottom sprocket

35 48 at the lower portion of the second vertical metal support 10. The



attachnment nmeans consi sting of second rack arns, 24A, 24B etc spaced apart
al ong the second roller chain, aligned in corresponding positions 10 to
the first rack arns, 20A, 20B, etc along the first roller chain. A rack 20A
i s suspended horizontally froma first spacer 22 on the first rack arm 21A
affixed on the first roller chain and, froma second spacer 26 on the
second rack arm 25A on the second roller chain. The first 15 spacer 22 is
pivotally connected to the head 23 of the first side of the first rack 21
and the second spacer 26 is pivotally connected to the head 27 of the
second si festoant heecarondi¢rackamsms2594 Ar&plotecEd (o\m' tltispeees conta ol ) is

nstal | ed bt R bRNEL PR'LIO0 31 S550r 20,04 LU B b Ridd Mg vertical

metal struc ear spro(:ket/a sm wh
rot at es t R@bflizesthe glaclerarmchain 5 to bring the racks 20A, 20B etc upwards
to the top of the rotating nulti-tier rack system and then to bring the

racks do rds. . The axle 45 is connected the second roller chain 14
whi ch ?o%d Z%Q'fjgfssti%etﬁ? aﬁ%tn AT Ghe ugnsare REHBFITRY P&2RF dFe 2
whi ch i s saddisdmnsiseiwgobf t fisstratiatarmg 204,t408, ieec spmckd sp=st emlonigt thoan be

seen that H?e roiet f:'ﬂah‘?‘s ﬂffWe‘&r gdi B% 9 rﬁiéaksse%gﬁ‘d rGtH3, cRbf StspRnded

bet ween t e first l'er chain 5 and second roller 30 chain 14. The rack
20A, 20B eéttechreplbmsaps e‘éP’ﬁl'ﬁitS‘tgal°lfySQ‘i9"9héa‘f‘i raétnssp%’er“BZ?A? spogedt ¢ on
the firstapaak aabﬁrg 2thA, saacBmetreuern dhlen,f brigited ahl@Fregpahding Spéditloh® t he

Seco”goSp £qhe 2ffat racg 00’ 268 et%on%n Gl e Zgl'laér cﬁgB etc on the
second roller chaln Vlf’ ue’ O e ope a on (0] he II’St pi vot al

connections 31A, 31B etc and second pi votal connection 32A, 35 32B, all

racks 20Ap 20& b6 & h&O'depérﬁmal HohE‘orﬁahWﬂrénﬂrﬁ &lrspélﬁéelroﬂz on Sthel r@SpPecti ve
of their F%Itlo tier rac ?%stem Therefore, the
t

Oop rock Fagk bt 2na” e mna tngaiY e hiah «Hai 288, FHM 4 heseneararal ot

| evel ) woabdorr etiei sedomda rhck iazomsA postid saconkhi milaputtthin engineefitshe r acks

20A, 308 ¢ &c r?z Eofq Jdt&l‘i d é&%e&'&@al@”ﬁ%dh{aaé‘sés“%fﬁhQQRLP%Mean dH&mi ng of
t he conten rom rac Upon rotati on O
flrst rack 21 and the second spacer 26 is pivotally connected to the head

27 of the second side of the second rack arm 25.

A motor 60 (with speed control) is installed at the lower portion of the
20 outer web 2 of the first vertical metal structure to move a
gear/sprocket/axle mechanism which in turn rotates the first roller
chain 5 to bring the racks 20A, 20B etc upwards to the top of the
rotating multi-tier rack system and then to bring the racks downwards.
The axle 45 is connected to the second roller chain 14 which rotates

25 passively when the axle turns.

Referring to Figure 2 which is a side view of the rotating multi-tier rack
system, it can be seen that the system has a plurality of racks 20A,
20B, etc suspended between the first roller chain § and second roller
30 chain 14. The rack 20A, 20B etc is connected pivotally to the first spacer
22A, 22B etc on the first rack arm 21A, 21B etc on the first roller chain
5 and to the second spacer 26A, 26B etc on the second rack arm 25A,
25B etc on the second roller chain. By virtue of the operation of the
first pivotal connections 31A, 31B etc and second pivotal connection 32A,

35 32B, all racks 20A, 20B etc would remain in a horizontal position



multi-tier rack system each rack 20A, 20B etc can be brought down to the
wai st hei ght of mai ntenance personnel for easy maintenance activities such
installation of portable planting beds, weeding, |oosening the soil near
ground and ot her maintenance activities. After the 10 agriculture plants in
the portable planting bed on the rack, have been attended to, the rack can
then be rotated upwards all ow ng another rack to be brought down for

mai nt enance activities. Figure 3 shows a perspective view of the rotating
multi-tier rack system 15 fromthe front. Each rack 20A, 20B etc. has a

first vertr'rers@lecﬁi/@le 029%e|29Boer&i@nf asi nget hoetdtimgermueibtier afckt heystém st
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facili tat g, §asy bhaéfbﬂghto%%t R h%%énarﬁ’é& iRGvitlesanspl anting of seedlings
froma nursery since the seedlings are already planted in the sane bl ocks.

35 Once a rack 20A has been laid with bl ocks of portable planting beds, -
10 the ra€lkguzeA wholvd beparsyedivepwanwd off tre trbmtingxhultiattdr 28k tsysteen | ai d
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29B etc facing the inner web 3 of the first vertical metal structure and
a second vertical side 30A, 30B, etc facing the inner web 12 of the
second vertical metal structure. Each rack 20A, 20B etc has a water
collector 41A, 41B etc in the shape of a v shaped base (in cross section
20 along its width) with a first drainage hole 42 at the first end of thev
shaped base and a second drainage hole 43 at the second end of thev
shaped base. The rack 20A, 20B etc contains blocks of portable
planting beds 40 for growing agricultural or horticultural produce. The
blocks of portable planting beds 40 would allow easy removal of each
25 portable planting beds 40 from the rack 20A, 20B etc. All blocks of
planting bed can then be removed from the rack (for subsequent
harvesting) while the racks can be immediately replaced with fresh
blocks of portable planting beds of a different type of agricultural
produce. The portable planting beds 40 are constructed of durable
30 plastic which is known in the art. The use of blocks of portable planting
beds would also facilitate easy laying onto the racks, during
transplanting of seedlings from a nursery since the seedlings are

already planted in the same blocks.

35 Once a rack 20A has been laid with blocks of portable planting beds,



different types of agriculture can be seen, it is up to the users to
decide on the type of agriculture to be grown on the racks. As the 5
rotating nulti-tier rack systemis installed in outdoors, the anmount of
sunshi ne for each rack 20A, 20B etc could be regulated by noving the racks
periodically. The horizontal beam 35 has a watering pipe with spray system
61 10 whereby the rack 20 at the top of the rotating nmulti-tier rack
system can be given sufficient water. Wastage of water and the construction
of an extensive and costly watering systemnornmally required for a nornal
farmis t?ﬁrﬁl@y 20w eed. bESnTvaur epwWasiRoVns athersd sekt 208 ©fbd heid ower
portion o vertica tal str e Wth % rf mechani sm
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foot 24 rwirsshamd hiion &deh raok | 20A cheB etguawid/ backe@nategubyiemangStheght
SW ngi ng Fgé:y( Eltlédlgglh} rack 20 could nove the rack against the roller
chai n guar arm qguide. In order to absorb the force of the rack
novi ng towards the rol I er 25 chain guard/ rack arm guide w thout damagi ng

it, the birher ¢atigdnfadobeddh ofs hhbe ar aﬁiﬁteﬁhgl Qﬁpehaﬁnta rspkdyersystem 61
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gui de 52. jThgykhint gha %ﬁw%ﬂulﬁﬁks@t@hg\’lbﬂﬁaﬁz rb§uibed trgd 4 thdrial i nner
web 3 of the first rretal vertlca support by a first chain guard

supporti n{f'Pl 4t &hgeby xalded-ns 21A, 21 B etc are spaced | engt hwi se al ong
the first roller chain 5. Afirst rack armroller gui de/ stabi lizer 55A,
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ensure sno
metal structure with the gear/axle mechanism (motor not shown). Figure

4A shows a cross section of the adjustable gear axle seating located at
the lower portion of the rotating multi-tier rack system, the view taken
along the axis T1 — T1. Figure 4B is a close up of cross section of
20 the bifurcated foot 24 of the rack arm with a roller guide/stabilizer 55 on
each side of the bifurcated foot. The bifurcated foot 24 runs within the
roller chain guard/rack arm guide 51. Slight swinging movements of the
rack 20 could move the rack against the roller chain guard/rack arm
guide. In order to absorb the force of the rack moving towards the roller
25 chain guard/ rack arm guide without damaging it, the bifurcated foot 24 of
the rack arm 20 has a roller guide/stabilizer 55 on each side, to absorb

the force and also to assist in the movement of the rack arm.

The first roller chain 5 is shielded substantially along its entire length
30 by a first chain guard/rack arm guide 52. The first chain guard/rack arm
guide 52 is bolted to the inner web 3 of the first metal vertical
support by a first chain guard supporting plate 57. Rack arms 21A,
21B etc are spaced lengthwise along the first roller chain 5. A first
rack arm roller guide/stabilizer 55A, 55B etc is affixed to each foot of

35 the first rack arm 21A, 21B etc to ensure smooth movement of the rack



arms 21 A, 21 B etc along the entire length of the first roller chain 5.
Adjustnents can be made to the rotating nmulti-tier rack systeme.g. to

| evel the two bottom sprockets 46, 48 by adjustnment of the adjustable gear
axle seating 50. 5 Figure 5 shows a cross section of the upper portion of
the second vertical netal support wth the adjustable sprocket seating.
(The view of the wupper portion of the first vertical netal structure is
identical as therefore would not be shown.) Figure 5A shows a cross
section of the 10 adjustable sprocket seating on the |ower portion of the
second veétn'qcazhA rPABal ets LPEEY t thdet ahlire tiBRgM & tiakefirsal an@richainagi s Y - Y.
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metal support al ong X : ovmngthesrgogk sea|n 3 (ﬂnsrgoc et. 15
The secontevedl ther twhahﬂtomspmcahtﬁo%h‘i%l U!eddwbseahtqfalﬂfy awbngtabt% entire
| engt h byg@a.sgggngiegth? Boguard/rack arm guide 53. The second chain
guard/rack armguide 53 is bolted to the inner web 12 of the second
vertical netal support by a second chain guard supporting plate 58. Rack
arnms 25A, FRur8 settovar @ spasedcliengt hive sppal qrogtidmef steeaedonadl vertica0 chai n
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sectional side view of a rack. 20 30 |vota | y suspended froma first rack

arm 21. THREPPOTE7IoQ@ % T &asharing Sie o?pr?‘f'héa r ”Tga@@Q PAEOCKfher web 3 of

first vertical netal support and a second vertical side of the rack 30
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verti cal
length by a second chain guard/rack arm guide 53. The second chain

guard/rack arm guide 53 is bolted to the inner web 12 of the second
vertical metal support by a second chain guard supporting plate 58.
Rack arms 25A, 25 B etc are spaced lengthwise along the second roller
20 chain 14. A second rack arm roller guide/stabilizer 53 is affixed to the
bifurcated foot of the second rack arm 24A, 24B etc to ensure smooth
movement of the rack arms along the entire length of the second
roller chain 14. Adjustments can be made to the rotating multi-tier rack
system e.g. to level and tensioning of the sagging roller chains by
25 adjustment of the adjustable sprocket seating 51. The number of
racks can similarly be adjusted depending on the type of agriculture

or horticulture grown by spacing out the rack arms 21, 25.

Figure 6 shows detailed side cross sectional side view of a rack 20
30 pivotally suspended from a first rack arm 21. The first vertical side 29
of the rack faces the inner web 3 of first vertical metal support and a
second vertical side of the rack 30 faces the inner web 12 of the
second vertical metal support. The first vertical side of the rack 29
is pivotally connected by a first pivotal connection 31 to a first spacer
35 22 onthe rack arm, and the second vertical side of the rack 30 is also



is pivotally connected by a first pivotal connection 31 to a first spacer
35 22 on the rack arm and the second vertical side of the rack 30 is also
- 12 simlarly pivotally connected by a second pivotal connection 32 to a
second spacer 26 on the second vertical side of the rack, the first rack
arm 21A, 21 B etc spaced apart on thgn!ength of the first roller chain 5
and the second rack arm 25A, 25B etc Spaced apart on the length of 5 the
second roller chain 14. The first rack arm 21A, 21B etc and the second
rack arm 25A, 25B are arranged at the sane distance along the first and

second rokinﬂfarl?yh@livaﬁa”%o cbhaéctbhe byack isecoved dpikBtad coidciontzl ¢gosd tion. 10
The first roller chai he hol.es 34 in
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bi furcated foot 28 of the second rack arm has a roll gui de/stabilizer 55
on each siitfe S&POPﬁerﬁleFuFE@t“ed“'f oothe Tat ﬁ@‘u@é@t%ﬁ“f%ﬁ etsgapdnthan t hi n
the rol | esecdiai nragkadreh BAK 28BMageli dirabded Shit gitle &My i digtantevenaty s of the

rack 20 c uI dﬂrmPV ghg CJ( ?‘cﬂlae'rn%%- t he roI bg{ qngl gqgrq [fck arm guide

52. In order 16 a sorbefﬁe force of2t'Re *ac novi ng t'dwards the roll er
chai n guahdrizerdek pesitiogui de wi t hout dammging it, the bi furcated foot 24 of
the rack arm 20 has a roller guide/stabilizer 55 on each side, to absorb

the force also to SSI |nthe nov the r 25 The first
e iR A R shary Btssn A e A i daeulia tiet s B0 o' 53
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of maint eg@f&%etrpeern%%”a"r ﬂﬂhsbédgﬂ%d ”1'529 tthgeroﬁg | &Haif NEHUAS enabfiffg T 117 St

and second rack arm gui are in turn, bolted to the
first andthe@skdoverys dal thﬁe‘i'éﬁ""@ﬂpﬁbr‘f‘e1m°V‘i’OeE)S/ of W&efGhaér- 30 and second
guard supporti ng pl ates 57, 58 which is welded to the vertical support 1,

10. TQSen%{ae Prca rStforo(flCKZBarmS %1A s%%cl?nc?t raclE a%?mwﬁhi N a roller
guide/stabilizer 55 on each side of the bifurcated foot. The bifurcated foot

24 runs within the roller chain guard/rack arm guide 52. Slight swinging
movements of the rack 20 could move the rack against the roller chain

guard/rack arm guide 52. In order to absorb the force of the rack moving

20 towards the roller chain guard/ rack arm guide without damaging it, the
bifurcated foot 24 of the rack arm 20 has a roller guide/stabilizer 55 on

each side, to absorb the force and also to assist in the movement of

the racks.

25 The first rack arm guide/chain guard 52 and second rack arm guide/chain
guard 53 shields the first and second roller chain 5, 14 so as to prevent
the hands of maintenance personnel from sliding into the roller chains.
The first and second rack arm guide/chain guards 52, 53 are in turn
bolted to the first and second vertical metal support 1, 10 by the first

30 and second guard supporting plates 57, 58 which is welded to the vertical
support 1, 10. To ensure the first rack arms 21A, 21B etc stays within
the first rack arm guide/chain guard 52, and remains connected to the
first roller chain 5, first rack arm roller guide stabilizers 55 are affixed to
the first rack arm 21A, 21B etc. Similarly, to ensure the second rack

35 arm 25A, 25B etc stays within the second rack arm guide/chain guard



the first rack arm guide/chain guard 52, and remains connected to the
first roller chain 5, first rack armroller guide stabilizers 55 are
affixed to the first rack arm 21A, 21B etc. Simlarly, to ensure the
second rack 35 arm 25A, 25B etc stays within the second rack arm

gui de/ chain guard - 13 53 and remai nsjsconnected to the second roller chain
14, second rack armroller guide stabilizers 58A, 58B etc are affixed to
the second rack arm 24A, 24B etc. 5 Since the top of the first vertical
side 29 of the rack is pivotally connected by the first spacer 22 to the
head 23 0563t hedf rerséinsadknactad 24 #red deventiopoltdr dHaén decosetondr radal si de

of the ragkn2fiict BiRtAbbYizaRONIOCIA DL dBe F66AN Do TRECELeHT 18 he head

27 of the secon rack would always be maintained in a
hori zont aPpo3tAi TP €0 irrespective of its position in the rotating
multi-tier rack system The bottom cross section of the rack serves as a
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short roots. The use of blocks of portable pl antl ng beds 40 is to
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of portabl eVB anting beds of other types, using seedlings already
ing dowh from the planfing bed) to drain off the rack. The rack

contains blocks of portable planting beds, for growing agricultural or
horticultural produce. In Figure 6, the portable planting bed 40 is quite
deep and would allow planting of vegetables or herbs. The portable

20 planting bed 40 can also be shorter for example, for planting of carpet
grass or wheat grass which are short plants with relatively short roots.
The use of blocks of portable planting beds 40 is to facilitate easy
removal of the entire portable planting beds on each rack when the
plants are ready for harvesting. The blocks of portable planting beds

25 are removed from the racks in its entirety so that the harvesting can be
done elsewhere. The racks can then be immediately utilized for
planting of a different type of agricultural produce by laying of blocks
of portable planting beds of other types, using seedlings already
growing on planting beds prepared in a nursery.

30
When fresh blocks of portable planting beds are laid on the racks,
these are arranged onto the racks in rows, again to facilitate easy
removal at time of harvesting. The use of blocks of portable planting
bed would also mean less manpower is taken up to remove the

35 portable planting beds.



growi ng on planting beds prepared in a nursery. 30 Wien fresh bl ocks of
portable planting beds are laid on the racks, these are arranged onto the
racks in rows, again to facilitate easy renoval at. tinme of harvesting.
The use of bl ocks of portable planting bed would also nean | ess nanpower
is taken up to renove the 35 portablg planting beds. - 14 Having described
t he various conponents of the renpte nmai ntenance nonitoring system an
operational cycle of the nulti-tier agricultural/horticultural systemis
described herein with reference to the 5 Figures. Referring to Fig. 1, an
enpty rack 20A is noved dowmwards to the |owest |evel for laying of blocks
of planti beds | t orti uIture t the vel , the
rack 20A F‘gv e%”g t%g w'? S_LOan"g) nﬁn ?{uéh%l 'Ild\gqvﬂtg L@%iﬁgbrg%sf er of
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by swi t chi r i g0 heg f t support.
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contamination of pesticides or fertilizers. Once the planting beds are

Ccross-

15 laid, the rack 20A is then moved upwards. This is done by switching
on the motor at the side of the first metal vertical support. By
moving the rack upwards, the next rack 20B can then be brought into
position (at waist height) for laying of another row of portable
planting beds. This goes on until the racks are all laid with portable

20 planting beds.

Since the rotating multi-tier rack system is installed outdoors, and
being built vertically, there is a possibility that some racks would not
get direct sunlight for long period while those near the top would get
25 direct sunlight most of the time. To avoid this, the racks are
moved periodically upwards or downwards, by starting the motor (with
speed controls) to rotate the roller chains 5, 14. By virtue of the first
and second pivotal connection 31, 32 on each side of the rack to the
spacer 22, 26 connected to first rack arm 21 and second rack arm 25 on
30 each side of the roller chain, the rack is always suspended
horizontally. When the racks 20A, 20B etc are moved upwards, the
watering pipe with spraying system 61 installed on the horizontal beam
35 at the top of the rotating multi-tier rack system is turned on
periodically to water the top most rack. Excess water would flow

35 along the v shaped water collector 41 at the bottom of the rack and



speed controls) to rotate the roller chains 5, 14. By virtue of the first
and second pivotal connection 31, 32 on each side of the rack to the

spacer 22, 26 connected to first rack arm 21 and second rack arm 25 on 30
each side of the roller chain, the rack is always suspended horizontally.
Wien the racks 20A, 20B etc are novedupwards, the watering pipe with
sprayi ng system6l installed on the horizontal beam 35 at the top of the
rotating nulti-tier rack systemis turned on periodically to water the top
nost rack. Excess water would flow 35 along the v shaped water collector 41
at the botHiomsofdriahredr agfk anehtuallp tHrosgh Sthidy irsednaf fseevent aalihaget hr ough
the first gg second drainage holes. Wiile the top nost rack is being

wat er ed, the racks higher up are 5 getting sunshine, naintenance work
e.g. de-weeding, checking of the health of plants, checking of soi

condi ti onwmulude btapcaforste.%cﬂug b&hg WherbOWRINODRE FRKK hidheralipegieor hook
(not shown d at front corner of.the rack to
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t he agélcgltqre or horticulture planted on the planting beds. Fig. 4 shows
the satety features for use of the roller chain. The 20 chain guar d/ rack
arm gui de 52, 53 running substantially along the width of the verti cal

”E: al S:JIOWJH |t%1sp]3eQdSé‘6rﬁt<{1§ tfhe :{h@ldtrefeochfdlnnbﬁn 14he$0ra%‘ks h@g@l’rcﬂi gEt cet
externa ectl s romgetting. into e roller chain SpProcke
o 0 andohBLEI JBTERAl A8t TS hE "o nogRasky 7 e STACKLI 0B° 25 85
al so preventtohafails the netetihg@nantetiperagnegdtefr omas provision for manual
15 rotating of the racks. This would avoid the racks being kept in one
position for too long, thereby causing damage to the agriculture or

horticulture planted on the planting beds.

Fig. 4 shows the safety features for use of the roller chain. The

20 chain guard/rack arm guide 52, 53 running substantially along the width
of the vertical metal support 1, 10 shields the roller chain 5, 14 so as
to protect external objects from getting into the roller chain 5, 14 and
top sprocket 47, 49 and bottom sprocket 46, 48. The chain guard/rack
arm guide 52, 53 also prevent hands of maintenance personnel from

25 getting into the path of the roller chains 5, 14 when the roller chains
are moving.

The motor 60 turns the gear 46 and bottom sprocket 46 mechanism to
move the first roller chain 5 to move the first rack arms 21A, 21B etc.
30 etc on the first roller chain. The gear 46 also turns the axle 47 to move
the second bottom sprocket 48 on the second roller chain 14, so as to

move the second rack arms 24A, 24B on the second roller chain.

The racks can accommodate portable planting bed which are quite
35 deep, for planting of vegetables or herbs. Alternatively, the racks can



25 getting into the path of the roller chains 5, 14 when the roller chains
are noving. The notor 60 turns the gear 46 and bottom sprocket 46 nechani sm
to nove the first roller chain 5 to nove the first rack arnms 21A, 21 B
etc. 30 etc on the first roller chain. The gear 46 also turns the axle 47
to nove the second bottom sprocket 48 on the second roller chain 14, so as
to nove the second rack arns 24A, 24B on the second roller chain. The
racks can acconmmodate portable planting bed which are quite 35 deep, for

pl anti ng of vegetables or herbs. Alternatively, the racks can - 16
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and horti guvwruroa differeritotrbgke advantage of the expansive |and costs in a
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system can be scal ed down to be installed in schools and condomi niuns, for
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appropriate to meet the weight requirements of the agricultural produce

15 grown on the racks.

The rotating multi-tier rack system can be scaled down to be
installed in schools and condominiums, for domestic use. For
domestic installations, the number of racks and length of chain roller
20 would be lesser and the height and width of the system reduced.
Consequently, the length and size of the racks would also be reduced

to suit use in domestic installations.

While the invention has been described with respect to one preferred
25 embodiment, it will be appreciated that this is set forth merely for purposes of
example, and that many variations, modifications and applications of the
invention may be made therein by one skilled in the art without departing

from the scope of the invention as defined in the appended claims.
30 ADVANTAGEOUS EFFECTS OF THE INVENTION

The use of multi-tier system of racks allows the growing of
agricultural and horticultural produce in a efficient manner where land
costs are expensive. Rotation of the racks ensures all racks receive

35 sunlight and water and liquid fertilizers adequately. Rotation of the



exanpl e, and that many variations, nodifications and applications of the

i nvention nmay be nmade therein by one skilled in the art w thout departing
fromthe scope of the invention as defined in the appended clains. 30
ADVANTAGEQUS EFFECTS OF THE | NVENTI ON The use of multi-tier system of racks
allows the growing of agricultural _alr:}pl horticul tural produce in a
efficient manner where |l and costs are expensive. Rotation of the racks
ensures all racks receive 35 sunlight and water and liquid fertilizers
adequately. Rotation of the -17 racks would al so all ow nmai nt enance of the
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on a concrete floor or footing at one end on the ground, and spaced 10
apart; a horizontal beam 35 connected to a top of the first and second
vertical nmetal support 1, 10; 15 a first roller chain 5, going round a
bottom first sprocket 46 of the first vertical netal support 1, along the
inner web 3 of the first wvertical netal support, to a top second sprocket
47 and back to the bottomfirst sprocket 46; 20 a second roller chain 14,
going round a bottomfirst sprocket 48 of the second vertical netal

support 10, along the inner web 12 of the second vertical netal support,
to a top second sprocket 49 and back to the bottomthird sprocket 48; 25 a
plurality_of cks 20, each rack having a first vertical side 29 connected
to the fiFgﬁ“% |ler chain 5 by a first attachment neans and a second
vertical side 30 connected to the second roller chain 14 by a second

attachmeng ”Ea,&‘fsrotkhﬁ% ;ﬁ'ﬁ‘ﬁ'ﬂ%p réwps{}gﬁg Z%f 5&;‘?&]}I§Jir£|y 44 rlidugirkachment

means; 30 wherein por > plant 1 ng are laid on the racks 20 and
the rack4sechareysteharersisi@Pts and downwards for mai ntenance, watering,
dosing of fertilizers, exposure to sunshine and harvesting of the portable

pl anti ng beds. 35 -.19 2. first attachment ns_f.aor, a pultp-ti rack
system as & zirﬁédver}'%aqamaﬁt% 4 Sr%ti gstalnﬁg %f°§° (?rz rt'(rgglckmg?ré% 5&‘%&?{ h a head
23 and a 5 19i f eadatvedtidadomezal, supmiodt meeuhtod oh whéetddlr base atake afixeconnect ed

to a firstnSpACRhcrte Dot &f fodkinBi #0bAk ERANEStihaMNyrddnd Saind Bhy&dal
connection 31 fitting perpendicularly into a hole in the top of the first
verti &4l &PGE 29 of the rack 20 thereby suspending the rack 20 in a

hori zontal position and wherein said bifurcated foot 24 of first rack arm
has a a horizontal beam 35 connected to a top of the first and second

vertical metal support 1, 10;

15 a first roller chain 5, going round a bottom first sprocket 46 of the
first vertical metal support 1, along the inner web 3 of the first
vertical metal support, to a top second sprocket 47 and back to the
bottom first sprocket 46;

20 a second roller chain 14, going round a bottom first sprocket 48 of
the second vertical metal support 10, along the inner web 12 of the
second vertical metal support, to a top second sprocket 49 and back
to the bottom third sprocket 48;

25 a plurality of racks 20, each rack having a first vertical side 29
connected to the first roller chain 5 by a first attachment means and
a second vertical side 30 connected to the second roller chain 14 by
a second attachment means, the racks 20 suspended horizontally by
said attachment means;
30
wherein portable planting beds 40 are laid on the racks 20 and the
racks 20 are rotated upwards and downwards for maintenance,
watering, dosing of fertilizers, exposure to sunshine and harvesting of
the portable planting beds.
35



10 plurality of holes 34 for novenent by the first roller chain 5, each
hole 34 fitting into a rivet pin 33 on the first roller chain 5, said rivet
pins 33 pulling the rack arm21 in the direction of novenent of the roller
chain 5. 15 3. A second attachnent neans for a nulti-tier rack system as
claimed in Gaim1l consisting of a segond rack arm25 with a head 27 and a
bi furcated foot 28, said head 27 of the second rack arm connected to a
second spacer 26 by a second pivotal connection 32, said pivotal
connection 32 fitting perpendicularly into a hole in the top 20 of the
second vertical side 30 of the rack 20 thereby suspending the rack 20 in a
hori zontal position and wherein said bifurcated foot 28 of second rack arm
has a plurality of holes 34 for novenent by the second roller chain 14,
each hol e234 fA firstngattashomentr mgens pfom 83muHi-tibe raglecystem oks edlaigresi n 14,
Z?I ?h; I \r/gltnl lOo:ﬂé\ﬁrFl 33 dU{\L?Hti'j@ tA be [aﬁfﬂ?rs@-r Faclif(f_drit%_ ﬁhﬂ/ithz% ChéathCQB %do{a _rmvgment
| er chain . 4. Arotating nmulti-tier rack systemas clainmed in
d ai m3 whkyErird tRet ffr staid &ela@rz%h‘gfi ihe fIStSFAY B 1PE°Pefsti Pack arm
gui de andficdtabpacegud hybZ; fivdti plivdtsl ideshattied3al aradd t pieoiahmennesi®3 of t he
first 30 rt. | 48 t. irstyra [ apgchai n guard
52 joine ?t ?)'ht e |ﬁpgetnd\iéﬁ?r%alln}one%a%lééu{npotpé %ﬁbsaf?%rgﬁtcgg}u%gﬁuarg
support i n§idgl 28 eof5he Fack R@rtaefaRy FUFRPENAID@r theadRCk G Bima§oHFitRRd in
Caim idwfﬂeézigbﬁl da?n'il thﬁe&eﬁogﬁggﬁlfeﬁatﬁ&?ﬁom 124 'bslf&bi &Jldnled.rrlay has second Lack
armg e -20.and_chain , [ isinstalled along the inpner web 12
of thg(g SBE‘(S%'HYV(SMF%SF’ %é?fgglr 5’1?6’55\'3{‘?182' tthg f'sré orr?gef a?:rP( argr]n gﬁ%l1 e and
chai n guahdie534j 6ittited tndot deriveticoml JEkpni el finetrallesappord. $aidbyivat second

chain guahﬂ\sSWBgnﬁ]igngtr@ a€k 58m 20in Anbatikedlidh asf Ghaldment biChid m 2
wherein the bifurcated foot 24, 28 of the rack armhas a roller

gui de/ st aR!|§ £8P 56 on each side of

15 3. A second attachment means for a multi-tier rack system as
claimed in Claim 1 consisting of a second rack arm 25 with a head 27
and a bifurcated foot 28, said head 27 of the second rack arm
connected to a second spacer 26 by a second pivotal connection 32,
said pivotal connection 32 fitting perpendicularly into a hole in the top

20 of the second vertical side 30 of the rack 20 thereby suspending the
rack 20 in a horizontal position and wherein said bifurcated foot 28 of
second rack arm has a plurality of holes 34 for movement by the
second roller chain 14, each hole 34 fitting into a rivet pin 33 on the
second roller chain 14, said rivet pins 33 pulling the rack arm 25 in the

25 direction of movement of the roller chain 14.

4. A rotating multi-tier rack system as claimed in Claim 1 wherein
the first roller chain 5 is shielded by a first rack arm guide and chain
guard 52, which is installed along the inner web 3 of the first

30 vertical metal support 1, the first rack arm guide and chain guard 52
joined to the first vertical metal support 1 by a first chain guard
supporting plate 57.

5. A rotating multi-tier rack system as claimed in Claim 1 wherein
35 the second roller chain 14 is shielded by a second rack arm guide



the bifurcated foot, said roller guide/stabilizer 55, 56 in contact with
the rack armguide and chain guard 52, 53. 10 7. Arack as clained in
claim11 having a rectangul ar base and a vertical first side 29 at one end
and a vertical second side 30 at the other end, the rectangul ar base
having a V shaped upper surface, in gross section along its width, with a
first drainage hole 42 at the end 15 of the vertical first side 29 and a
second drai nage hole 43 at the end of the vertical second side 30 for

dr ai nage of excess water flowing fromthe portable planting beds 40. 8. A
rack as chad @Rdini yuatdbd) Whizh 7|smh|e§tei|adtraeorrgeqhangmlearweeomasetrfean be

laid with_bl ocks o ort‘%atb‘ ?Lpl an{1 g q ds for rtlcul fdéraggand/or

horti cul tﬁ?cqndusveer ti-tl erserdé)@k sysat eni'as %¢l%imed in daim

1 havi ng ghainpgoardai i jsinedd toottter clece0d wergical mel@hasirPeru4l0 Dy i st

bott om 25S§<;Unqclgﬁgm4gugm s@ppbrtdly f19Rk $Rrocket 47 on the inner web 3 of the
first vertical metal support 1, a second bottom sprocket 48 and a second

top sbrocket 49 on the inner web 12 of the second vertical neal support
10, an agle 445 m:kwaam adeclbintest idoCtaim2s prheckiet thed bifiadcged doat Boi t om

spr ocket 5? ot rs tJ}ﬁw gkg Eglzlié;rr HQ/\A‘?% O"P’aésd%ea%ﬂ Q%X‘HV‘@HQS 130 by

movenent o l'er chain d secon | er chain the f
rol | er chHleanU"@éteri’gfotO&r‘h%ﬁ rplijer hé“tﬁﬁﬁ?b@'@ehn’%ﬁ t4fe ineantafbc Wi &hﬁ 44 and

t he secondadkoérlnegu.@bagﬁld 1 dheigoard wned. by the notor 50 and the axle 45.
35 10, Arotating multi-tier rack systemas clained in aim1l wherein - 21
one 0|1 nore roller chains are nounted on one or nore bottom sprockets 46
and one of. nor& taps 9prolgkeed 7 chaimt He hianingr awetpcBangfulart lyeséiard aerti cal

support 1lyemicht-firbt rs@&@ti@getmdh&'enh' ghd' 8Clersi¥al @¥casd Cdig Megl and aim 1

wherein one or nore roller chains are nounted on one or nore, bottom
other end, the rectangular base having a V shaped upper surface, in

cross section along its width, with a first drainage hole 42 at the end

15 of the vertical first side 29 and a second drainage hole 43 at the
end of the vertical second side 30 for drainage of excess water flowing
from the portable planting beds 40.

8. A rack as claimed in claim 1 or 7 wherein the rectangular
20 base can be laid with blocks of portable planting beds 40, for

horticultural and/or horticultural use.

9. A rotating multi-tier rack system as claimed in Claim 1 having a
motor with speed control 60, a gear mechanism 44, a first bottom

25 sprocket 46 and a first top sprocket 47 on the inner web 3 of the first
vertical metal support 1, a second bottom sprocket 48 and a second top
sprocket 49 on the inner web 12 of the second vertical meal support 10,
an axle 45 between the first bottom sprocket 46 and second bottom
sprocket 48, wherein the racks 20 are moved upwards and downwards

30 by movement of first roller chain 5 and second roller chain 14, the first
roller chain 5 being turned by the motor 60 and the gear mechanism 44
and the second roller chain 14 being turned by the motor 50 and the
axle 45.

35 10. A rotating multi-tier rack system as claimed in Claim 1 wherein



sprockets 48 and one or nore top sprockets 49 of the inner web 12 of
second vertical support 10. 10 12. Arotating nulti-tier rack system as
claimed in aim1l, wherein the nunber of racks can be adjusted to suit
the type of agricultural and horticultural produce grown on the racks. 13.

A rotating multi-tier rack system as

t he

laimed in CQaiml, wherein 15 the

hori zontal beam 35 has a water pipe '62'with a spraying system 20 25 30 35

10

15

20

25

30

35

one or more roller chains are mounted on one or more bottom
sprockets 46 and one or more top sprockets 47 on the inner web 3 of

the first vertical support 1.

11. A rotating multi-tier rack system as claimed in Claim 1 wherein
one or more roller chains are mounted on one or more bottom
sprockets 48 and one or more top sprockets 49 of the inner web 12 of
the second vertical support 10.

12. A rotating multi-tier rack system as claimed in Claim 1, wherein
the number of racks can be adjusted to suit the type of agricultural and
horticultural produce grown on the racks.

13. A rotating multi-tier rack system as claimed in Claim 1, wherein

the horizontal beam 35 has a water pipe 61 with a spraying system.



