1 7 NOV 2005 1 ROTATI NG MULTI - TI ER RACK SYSTEM FOR AGRI / HORTI CULTURAL USE
5 TECHNI CAL FI ELD OF THE I NVENTION This invention relates to a nmulti-tier
rack outdoor systemwherein the racks are wused to grow agricultural and
horticul tural produce, the racks having been laid wth portabl @ NIVagis ng
beds, are rotatably novable upwards and, 10 downwards for sunlight,

wat eri ng, mai ntenance and harvesti ng. BACKGROUND OF THE I NVENTION In | and
scarce city states |ike Singapore, conpetition for limted |land 15 space
has dri veROTAEINGSMULTHHER RAGK dBYSTRMI F ARAGR IEXQ8TE| QUL THRALLAENE
diverted fromagricultural use to nore valuable comercial and housing
use. In the neantine, there remains a need for fresh vegetables and
agricul tural ﬁroduce to be grown and harvested even in Singapore to neet

| ocal $dendfdiNIALEHELRBRIH & INKENEIONKe 20 agricul tural produce grown
nmust be high cash yield and be turned around qU|ckIy Slngapore S approach
to utili .scarc resources |.s to u Hence,
housi ng. AN G EIENRF e rige® 14 KE eraAgk AT or pRP s hate A PEia ek Ao
been nadeised gm@mowgagcuhuwmabnprm@umanbyausﬁodﬁcehydeopnmscgavmbuhﬁugh
hydr oponiig | Gufif iGNk dlnfnd AHbaICaLEE GOURLEY. hbyviSie S dsrvbérd

efficient use o eréfore a need’to grow agdricu tura
produte fonamEsds nfosr eerlighd, watelrlruge manﬂen@mm@s hﬁﬁ\feét'néffl ciently. 30
There is also a trend worl dwi de towards grow ng organically herbs and
vegetabl es without use of fertilizers and insecticides. Regular and close

super vi siEACKERQYMRI QEITHE INVENTH@Nbs and vegetables is also required to

ensure such produce could be certified as organically grown. This can 35 be
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15 space has driven the cost of land upwards. Land, being expensive, has
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

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

quickly.

Singapore’s approach to utilize scarce land resources is to develop the
land upwards. Hence, housing and office buildings alike, are built upwards.
25 Attempts have been made to grow agricultural produce by use 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 wupwards in order to utilize land resources more
efficiently.
30
There is also a trend worldwide towards growing organically herbs and
vegetables without use of fertilizers and insecticides. Regular and close
supervision of organically grown herbs and vegetables is also required to
ensure such produce could be certified as organically grown. This can
35 be achieved due to use of earth on elevated rack and does not attract

crawling insects once it is treated.



2 The inventor has conme up with an outdoor solution to grow high cash

val ue agriculture and/or horticulture produce wth high yields per unit
area as well as offering easy mai ntenance with | ess manpower sy iNlaV\r,:ga@?rml
5 farm ng operations. Such a solution would al so be suitable for grow g
organi ¢ herbs and vegetabl es. There have been 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
product i dhespsemios haki cétprae mpd withacdn evidderghsa@gtiocutd ugaw yhighdmashn

ur ban Ceogﬁlres'agnglrtrgreBQa%’d%gh’g‘tﬁ%)e ﬁpmcbb%ha ﬁigh%éleg Hylj Wnit 4G

di splay track assennly and caﬁlnet conprising a nmetal” support, a

hori zont 8F MW&dmasr Gffegingc ipaisks madntgingpae | With1slegs markavein@spdn t apIneal

pl antd ngfhatieg | ¥pOhtRAsI asksh aad sbhRiohaGksuldr aldootsd egitadlBWasdS gasWling
downwar ds for. t rinrﬁ harxeﬁting, dosing of fertilizers etc. In US
3,861,519'9@"('?/\%?@?3 7 Ye8ekPISP- trays are secured to a pivot pin which is
coupl ed to hanger arms, the hanger arms supporting the trays. The use of
lights a SGrLLpti f.t Lvent.ion abj. S

i nventi ogqa%é];ﬁggﬁsg)gleﬁndggtregn%e?ﬁsb%r eétsui"f]gﬁci@n ory'tgglIS eﬁ?ﬁtﬁuﬁt% Ies. JP
2001 346”BHucgesAlli breseametadp wWppr cuctheuriendsar efubviaidakitly efuland.y chanber
withyg multi stage shelves for grow ng seedlings equipped with artificial
illumnation system air conditioni ng sgstem wat eri ng apparatus and the
like in 4"t B&ed asfPacRatedisudbRatadcal yapomaieh GheR A Af WY | AStEMsa

smal | volvbiih t caidfedgrtow aghiéws mhiyhghagriadituryl yeeds | ngSurbmsocehteed.od8d is a
nmet hod o ri ki ter f. i nhi.bj. t seed] i,n fro tendi ng
Their rosto ot orOPARETERErhBE § TRghg oI RF el B Lrack OB i

provi de sabinket tompesinga doetal sysperh Rdrorizedtayrieeimg ol yrehaind, da plgraldtyl t ur al
and Dort H £ didr 8ln dPTRAEGE WMAMid@ebtst HIHPYR rabks | 3ME feaFdcks SAPé! fo@AERNT .
Anot her object is to have |r'rProved supervi sion of the grow ng of

agri cul t BWPWRrdsr FadcPWAYHEEt THaviatef inbdardpstingrdesing afi festiizeRppst€al!nf arm

35 US 3,861,519 A (WARE), the racks or trays are secured to a pivot pin which is
coupled to hanger arms, the hanger arms supporting the trays. The use of
lights and the description of the invention as a cabinet suggest the invention

20 is used indoors being more suitable for temperate climates. 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

25 grow 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 outdoor system for
30 growing high yield agricultural 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.

35



1 7 NOV 2005 SUMVARY OF THE I NVENTION 3 The invention, in general terns, is
to provide a nmulti-tier outdoor system of racks containing portable

pl anti ng beds for intensive cultivation using | ess 5 nanpower d less I and
resources. These racks are suspended horizontally and can be o Whhnar ds
for sunlight, watering, dosing of chem,als and liquid fertilizers. These
racks ca to waist |evel, for maintenance,
de-weedlEﬁﬂ*@gﬁﬁﬁgﬁpﬁﬁgﬁES%ggﬁggflcultural or horticultural produce in the
portabl e planting beds for harvesting and 10 replacenent with fresh

planti ngjﬂ@%veﬁ id, "Rl g ISP erﬂ'{ 0G| gyo @1 dqn nhﬁ i%id 0l J ’Pthte' m LoEr
rack outdoor system £ 07 ricultura ortlcu tural use, e rotating
mul ti-ti éﬁ‘C"fSa@Fé"tﬁm@GorPOT@géq gHening eeds Py Jptensive caltivasioal usingpdrss and a

secong veffatdp@a)errmtoales%S IGH@PPEouredeh wsrel fert s e ad uspeRBed thaFeRtAl on a
steel base plate fixed ,on a cgncrete fl.oor or footing at one end on the

ground, ARH SAACREH MQYEFt UPWaRES | PN SANIBRE mWAlRTRSt PSIR a0t o RiCEIfe
first andnsdopnid ferilizeeal Theisal raS:lepmrntalsa pé idleidt yd@dnwaralks to hawdisg

pl ant i ng, Q/%(FS 0?' doglnter}ahnecer a%lésw?l r% sai ?rpguzgl oY mgﬁ}rgmahq, Yc'untgral or.

addi ti onal Iy t 0 38 r 6T Ter®cndi n gorn bott om
first sphgdlwtltuoal theodtfqersun vehei paitaiphet alangingpbeds dbodgeraﬁstilnmerameb of

the {4 rstepigtdhent W,[}ptf%srﬁtbtpmm He@sa top first sprocket and back to the
bottomfirst sprocket; 25 a second roller chain, going round a bottom

second sprocket of the second vertical nmetal support, along an inner web
of the sacaonst omédt @falthaawént&impgrta, rétatingt puisarendcepooioer sywlemack to

e Dot e PRRE  Sorydufa] | 154, ANty TRARSSS A%
system having a first vertical metal supportand a second vertical metal
15 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; a horizontal beam connected to a top of the first and second
vertical metal support, a plurality of racks, having planting beds laid on

the racks, the said outdoor system having additionally the following:-

20
a first roller chain, going round a bottom first sprocket of the
first vertical metal support, along an inner web of the first vertical
metal support, to a top first sprocket and back to the bottom first
sprocket;

25
a second roller chain, going round a bottom second sprocket of
the second vertical metal support, along an inner web of the second
vertical metal support, to a top second sprocket and back to the
bottom second sprocket;

30
a first attachment means connecting one side of the racks to the
first roller chain;
a second attachment means connecting the other side of the racks

35 to the second roller chain; and

a motor to move the first and second roller chains



a second attachnment means connecting the other side of the racks 35 to the
second roller chain; and a notor to nove the first and second roller chains
1 7 NOV 2005 4 wherein the racks rotated upwar ds and downwar dsqlpyyp \E(?P]Dgotor
for maintenance, watering, dosing of fertilizers, exposure to suns and
harvesting of the portable planting beds. 5 Advant ageously, the first
attachnment neans for a nulti-tier rack outdoor systemconsists of a first
rack arm- with a head and a bifurcated foot, said head of the first rack
ar m connediteegint thea récksstrospad ewpvyrda f andt dgvnwodrds cbynebki omotarai €orf i r st

pivotal ﬁ%ﬂ%ﬁghé’é‘ Waﬁé:’ur[}bg 98£iE8”de“|f@Jtm¥e} %p%s?ap h%eé sthri]hr?eat QPgof the

first vertical side o rack t hereby suspe t he

hori zont 8Rryesdingi oh thadretelleimagtng tbiiq‘surcat ed foot of f| rst rack arm has
a plugality of holes for novenent by the first roller chain, each hole
fitting into a rivet pin on the first roller chain, said rivet

pul |i ng ﬁﬂéa?ﬁaﬂgP”?|¥ckth§r Heh PRSPt T8N Df oo FeRHEi-tigr (TREK f"i”lli‘iorrol | er
15 chai nsysidmantoagizasisk y,a tfiret sm@ndrmet\anhnanhewamdf@rbﬁumaltéd -foogr rack

out door st em consi of S nd ck.armw.th. a he
bi f ur cat e%pé % éq Or} tﬁé g%f orfag't( héﬁgecon’(fl ercatl% rT]arm ré'cgnne cﬁ?q’d gag(rasctond
spacer bpl@@alapomeghqn psaidtfaist pormiaccomrectioai ditses ompgrpeénvdicallariyoimtecei on

fitting npRr @ﬁnmec%arbf/ tthﬂrs"l behw@.éeheo?otmeofraémem%?&&mu\sséﬁmgl si de
of the rac t hereb \éasus pendi ng the rack 1n a horizontal position an

wher ei n thalafkpit # BatieeniPboroBtodeddidd VaRIE trAifalifurcgle dPPt yiofirHol es

for noverntarfy hbhbe asmmdty alfl Relesh&ron, medsehOlby fthibtfirsg roneo chair,vet
pin 25 on_th e d roller chaln sald [Lvet pi ns |ling_the. Se cond rack
e i CPaer BoRSafBa" Bieora, VB it Arhdhbo BtstoNEr Rlpine npiy " Fr3TCBME
Advant ageuollisgy the liestf fackt amol lier tedaditeéoon aof ohavemgnimudft ithe ifest caltedoor
rackys sygﬁﬁﬁ1is shielded by a first chain guard and rack arm gui de, which
is 30 installed along the inner web of the first vertical nmetal support,

t he

Advantageously, the second attachment means for a multi-tier rack outdoor
system consisting of a second rack arm with a head and a bifurcated
foot, said head of the second rack arm connected to a second spacer by
20 a second pivotal connection, said second pivotal connection fitting
perpendicularly into a hole in the top of the second vertical side of the
rack thereby suspending the rack in a horizontal position and wherein
said bifurcated foot of second rack arm has a plurality of holes for
movement by the second roller chain, each hole fitting into a rivet pin
25 on the second roller chain, said rivet pins pulling the second rack arm in

the direction of movement of the second roller chain.

Advantageously, the first roller chain for a rotating multi-tier outdoor rack

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

first chain guard and rack arm guide joined to the first vertical metal support

by a first chain guard supporting plate.

Advantageously, the second roller chain for rotating multi-tier outdoor rack
35 system is shielded by a second chain guard and rack arm guide, which is
installed along the inner web of the second vertical metal support, the

second chain guard and rack arm guide joined to the second vertical metal



first chain guard and rack armguide joined to the first vertical netal

support by a first chain guard supporting plate. Advantageously, the

second roller chain for rotating nulti-tier outdoor rack 35 sy%fekdV 9005

shi el ded by a second chain guard and rack arm guide, which is installed

al ong the inner web of the second vertical netal support, the second chain

guard and racrg g}(rym guide joined to the secon ertical netal .17 NOV 2005 5
e

I d
support ByPE° nd éﬁﬁ?'h& ey WASBorYRRY 'BPdJ\t{%t.e'Advant ageously, the rack

arm has a bifurcated foot and a roller guide stabilizer on each side of

the bi f“%%g%ﬁf%gfe‘ék%w,sﬂiéjré&! | &fm 9Wade, Stb?f*ain%dté&rfob{‘ aRd OBt q6he MLyt he
chain guard and rack arm guide. Advantageously, a notor has speed control,
a gear netapaigeImn eachr side Wit thanbdwicatddfodndadd rolteyt guife Spplibizeit n t he

i nner s weloRfact Neith i thatchal@r §idral adiBiadk a7HPHGide. a second bottom sprocket
and a second top sprocket 10 on the inner web of the second vertical netal

support, an axle between the first bottom sprocket and second bottom
sprocket Adwhertagienutlye & ackstaa hes rpeed dpmolds aaguhrd@vevhantksn,by anmbivenent

of first bERéJners CrEgi(Qt andy as??anqoﬁoéedr‘?s{:k&ha&ﬂz thd Sl irrﬁébr k! ?Iée Ctﬂi?‘%tn
bei ng turne by‘% & notor and °'the gear nechani sm and the’second rol Ter
chai n bevagicalimsdd dyprdib a $6const dotlemd sdiecked] end Advagtangedor| sprocket fir st

rolleg CBﬁitHeii§néWWHbedopﬂh9%%cg]§d W@Fet?cef?oﬁmte%ﬁ‘ sHoPCKEh BxRN b RNERT thEDT €

top sprockets on the inner web the first wvertical nmetal support. 20

Advant agB&tistgtton hareaskghdanbiseePnE haetioms spiRfiteddvBadhethsy MSKE  #6t t om
sprocket smmoaed aipevadds Manhe tdopnapr@skBy S nifvelntenti Mefirsebronér thein semand

vertical _net S or,t .. 25, Advant ageous|y. the rack h a r.ectanqul ar, base
and a vertica r1“)|Hrg'ts)tChsal'rclll’eﬁh?;lt Mf)sge"gﬁecﬁ 3lﬁ%ma b\?é?q ?té‘érlle@zbcyong‘esP&é&atantdhe
ot her enthe gher r mechagishar atdhsthe headong aolWeskbhpied uppieg durresicehy tthe cross
secti PN F RN Li$ Medule, Wth a first drainage hole at the end of the

vertical first side and a second drai nage

Advantageously, the first roller chain is mounted on one or more bottom
sprockets and one or more top sprockets on the inner web of the first
vertical metal support.

20
Advantageously, the second roller chain is mounted on one or more
bottom sprockets and one or more top sprockets of the inner web of the

second vertical metal support.

25 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 rectangular base
having a V shaped upper surface, the cross section along its width, with a
first drainage hole at the end of the vertical first side and a second drainage
hole at the end of the vertical second side for drainage of excess water

30 flowing from the portable planting beds.

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

agricultural and horticultural produce grown on the racks.

35 Advantageously, there is a horizontal beam with a water pipe with a spraying

system.



hole at the end of the vertical second side for drainage of excess water

30 flowing fromthe portable planting beds. Advantageously, the nunber of
racks can be adjusted to suit the type of agricultural and honti qqg{;tzggsal
produce grown on the racks. 35 Advantageously, there is a horizontal

with a water pipe with a spraying system -17 NOV 2005 6 BRI EF

DESCRI PTI ON OF THE DRAW NGS A preferred enbodi nent of the invention which
is arotating nulti-tier 5 outdoor rack systemfor comrercial use will now
be descr BifdHF DESGRYP DION ©@FaHEED RAMWINQSf erence to t he acconpanyi ng
drawings. Figure 1 is a front view of the rotating multi-tier rack outdoor
systemfor agri/horti cultural use according to the invention. 10 Figure 2
is a sidé vpefewedt rmbedimeintpfnthe iinvengionr agRicbuisdeor royatiegn foylti-tier

agri/forpidoek el sytemacePr dbmehdrial Neyddvigit | h&d@ bthgk‘ér@oe'ij HPWay bf
perspective view of the rotating nmulti-tier rack outdoor 15 system Fi gure

4 shows 8*RMPBISs ERLiGIBeNFRLR tBE ACR_EMPERRINIHAWIMIS - of the first verti cal
metal structure with the gear/axl e mechani sm (notor not shown). 20 Fi gure
4A shows_a secti.on offt Qﬁrt'ott()f thlﬁ‘]rotatln% gﬁltl_t ack

out door ST takeh oY nd ‘?‘%e g fqtating, mylidigr (agh RUIORISYS ed’ét 2 ed
secti on afrithoeti radkuralr mser ectedimguiathe sivabiibnzer and supporting plate. 25
Fi guroe 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 | 6lgere Boipctt3iga stew Y dbeofriating t medi-tigerrack sUpIRGrtsYStRN4l ong

the axisadrithotti dUlBMEE 3B 8BOVRIfy ELtHd PReRfiod e upper portion of the
second vertical nmetal support taken along the axis X - X

Figure 3 shows a perspective view of the rotating multi-tier rack outdoor

15 system.

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).

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

outdoor 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

30 portion of the second vertical metal support taken along the axis 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



35 Figure 6 shows detailed side cross sectional side view of a tray
pivotally 1 7 NOV 2DD5 7 suspended froma rack arm Iooking fromthe first
support. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 Foq7pwwpgﬁﬁ of
illustration of the invention, the system described herein refers to
rotating nulti-tier rack outdoor systeq1for agricultural/horticultural for
commercial use. The invention can be suitably scaled down for use in
donmestic or school environments. 10 Figure 1 is a front view of the

rot ati ngsospdrdeid droni ax krackt dioos losyBigefrdnortheagrstculipporal / horticul tural use
according to the invention. Fig. 2 is a side view of the rotating
multi-tier rack outdoor system 15 The rotating nulti-tier rack outdoor
syst em cOfJiALEDOPESRRIPEIQN CFf Ttk BREFERFPEP tEMBODIMENS t h t he bott om of
each yertical netal supports 1,10 fixed on a steel base plate and anchored
onto concrete floor or footlngs in the ground. The first vertical netal
support ToRRYTRASEorRS VHrttr2tn nek dhe '§M?)'b‘dﬁ'l tbe ap¥stepacirrcapsft hengin
connect egefats thea tr@ﬂathm m|@h|@ngabe o’mdb@rr tsmahalfoba At @urafnBRIAUGE i S
|nstalleg at the |l.ower tion of . the e first vertlcal

metal  supPor¥mTerctle ur?‘St 0 h%d"ﬁ%’é“%’be%ad‘ Lt’cf"oﬁ‘f Y\%ﬁ% €8 etdugﬂwgn for

gear/ spr dokesfiaxk escreohanvsonmienth in turn noves a first roller chain 5
installed on the inner web 3 of the first vertical metal support 1 and a
second roller chain 14 installed on the inner web 12 of 25 the second
verti cal Fistrall Bugporentiviewnef fihestrotadinge mlbiztier mchoestdnar systemaiorup
al ongsi dggtib@tiraNRbrti@MudalOlise t AecdriiingttoBelinGaltidiet Rlg. QURPA tside Viewnd a

first top, sprocket 47 dj ust abl e sprocket seatlng 51 | ocat ed near
the top g? FﬁerK?V%Q"UggfﬁﬁdP%B OL1SY§lfifhort 1 and down to the first

bottom sprocket 46 at the | ower portlon of the first vertical netal

Supppst %h?twsswu emutgﬁfg?&?{‘qqh&%é 'Pr?i'é s.sPsoer?gtgiré LB&; yT%?alround

al ongsi de the Inn $ecs vertiga suppor
a secondsgrertpi odRetwidlh the bottenm) 9§t g@q:te vertical metal supports 1,10 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
20 horizontal beam 35. A motor 60 is installed at the lower portion of the
outer web 2 of the first vertical metal support 1. 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 1 and a second roller chain 14 installed on the inner web 12 of

25 the second vertical metal support 10.

The first roller chain 5 goes all the way up alongside the inner web 3 of
the first vertical metal support 1, round a first top sprocket 47 on an
adjustable sprocket seating 51 located near the top of the first vertical
30 metal support 1 and down to the first bottom sprocket 46 at the 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 10, round a second top sprocket 49 on an adjustable
sprocket seating 51 located near the top of the second vertical metal
35 support 10 and down to the second bottom sprocket 48 at the lower

portion of the second vertical metal support 10. The



sprocket seating 51 |ocated near the top of the second vertical netal 35
support 10 and down to the second bottom sprocket 48 at the | ower porti on
of the second vertical netal support 10. The 117 Nov 2005 8 fi rs17 5
second roller chains 5 14 are protected on both sides by a chain gua?utg
and rack arm guide 52, 53, for safety rLeasons and to guide and stabilize
the rack arm21,25. 5 Affixed rigidly to the first roller chain 5 are
attachnment means for racks 20 consisting of first rack arns 21A, 21B, etc
spaced apiastt amldorsgcbhe frollet dhaliher s, chaiameﬁxrot%fciéd(ednrbgirdlgndés) bheasecond

roller c 4 ar c . S f c .ar 25A,
258 ot o Snanetr S A Rl dEE8 2 aa R Flh s R TIRE [l e
correspoﬁtﬁbrlﬂgzepdbetﬁ%hsatfo2t1h%5-first rack arnms, 21A 21B, etc al ong the
firstsroller chain 5. A rack 20 is suspended hori zontally froma first

spacer 22 on the first rack arm21 affixed on the first roller chain 5 and
froma sBEbHFE Sigilyrtornedirghrelirr shaitng ArcitaFriinest dpedtie fAEBHE 81| er

fcha| n 14aorT§1§t|iﬁg bS]!’lrstS'EaB%ﬁ'mEZZﬂAs Z2IIB/Qit6.| ép/adéanagattecblb@g tthe hestdradRrof | It he
Irst si t Irst ek arm 1 econd spac ivotally
connect et 8 i TedaRbis 36 i "esonfl "uldic B N4 80 6RacFRert thaSs o0
A not or eéongisfing spesecarantnack) armsi N84l P68 attc tsipecedwepapor iy dhet he
out ey We?eionQif rBP@r fdhra% 1\4er§|'i d Wﬁ%%'rre%HBRQ. gt %o%ﬁ.oﬁ@"t@ $he first rack

gear sprocket/ ax mechani s inturnr tes the first roller chain
5 to bri AN h%1A’r?a@(setQOﬂO"QOB‘GethShﬁﬁﬁ?UsChtaU‘ the top of the rotating
mul ti-tier rack outdoor systemand then to bring the racks 20A, 20B etc

d d 5 le 45 t h d I i 4 whi ch
ot at os. Badert by 1 pls s S B T8 U rEomRer YL HGPD. P QUL AP8 W% i 5 a
si de vi evaodxfartrmew oafailxieag orrul the- firsdr rcrllaacrk cheunt 8loand sfretmerg sé¢or¢hsnpémrseen

that & heayst efnase Pl MERI Ay 28 JACks 3020 ot oA FHSPaetl-etneen

the%lrst roll er aln secon ain e rack OB etc
is conneemwr@&/'@t aivojaltyo cpﬁ@epiie,dstto splaq;@pad 23 of the first side of the first

rack arm 21 and the second spacer 26 is pivotally connected to the head

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

20 A motor 60 (with speed control) is installed at the lower portion of the
outer web 2 of the first vertical metal support 1 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
outdoor system and then to bring the racks 20A, 20B etc downwards. The

25 axle 45 is connected to the second roller chain 14 which rotates passively

when the axle 45 turns.

Referring to Figure 2 which is a side view of the rotating multi-tier rack
outdoor system, it can be seen that the system has a plurality of racks
30 20A, 20B, etc suspended between the first roller chain 5 and second roller
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 14. By virtue of the operation of the first pivotal
35 connections 31A, 31B etc and second pivotal connection 32A, 32B, all racks

20A, 20B etc would remain in a horizontal position



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 14. By virtue of the operation of thg é@itm

pi votal 35 connections 31A, 31B etc and second pi vot al connectlon %B
all racks 20A, 20B etc would renmain |rb a horizontal position .1 7 NOV 2005
9 5 irrespective of their position in the rotating nmulti-tier rack out door
system Therefore, the top rack 20 facing the horizontal beam 35 and the
bott om iHmekpediveadf waest poeitiein) imothel retadng multk-tieorazionusdogpasistaron.

Thi s WOUIT“ ? P ethgenﬁacrlg%k%a‘ fa%g'lg 6‘1‘18 % |zoﬁ)ttaltblea§negﬁn§5d E}p lb%ﬂS d

causi ng aCCI of "'the contents on rotation
of the nugek -&Oi épat watit ewebowoul Jea@in énchherekntaDRosROB®.et ¢ can be
brought down to the waist height of maintenance personnel for easy

mai nt enance 10 act Ivities such installation of portable planting beds,
weedi ng, "PBos¥Riidg ansare sihe 'ﬁé‘éﬁ 20P0 298 &i%d BENhEPt NBleH eRSMENBRFRGAY | es.
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shows a pewspéet thee vwalewfm‘lglnthe)frotaamtlengnnmlptersaneﬂ foackasytdeotenayest em
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etc facing the inner we frrst vertrcal ort
second vé&PHnedr SQ’GE"QO,@”dSGH‘e'et'EaF‘é%”ﬁU’et Retiyiaer &‘7\/@8"12“% aﬂHéU‘Z'@’esecond

vertical preital inS uppebitable. plﬁﬂﬁmgfﬁéfdlMaQ)‘h tRQBaat 20 haseab¥e edtterfddld gt or
41A, 41B etc | ';nge shape é §e W I|nrg:rosr§ gct}on@]n its
Wty wbTh el Do I emghe hittaleio n e AP BISE naabet st ShADdE | base
and a sebm@fdrad)\magﬁarhmlamtéﬁalemte tanst&Bond end of the v shaped 25 planting
beds,40 base. The rack 20A, 20B etc contains bl ocks of
Figure 3 shows a perspective view of the rotating multi-tier rack outdoor
system from the front. Each rack 20A, 20B etc. has a first vertical side
29A, 29B etc facing the inner web 3 of the first vertical metal support 1
and a second vertical side 30A, 30B, etc facing the inner web 12 of the
20 second vertical metal support 10. Each rack 20A, 20B etc has a water
collector 41A, 41B etc in the shape of a v shaped base (in cross section along
its width) with a first drainage hole 42 at the first end of the v shaped
base and a second drainage hole 43 at the second end of the v shaped
base. The rack 20A, 20B etc contains blocks of portable planting beds 40
25  for growing agricultural or horticultural produce. The blocks of portable
planting beds 40 would allow easy removal of each portable planting
beds 40 from the rack 20A, 20B etc. All blocks of planting beds 40 can
then be removed from the rack 20 (for subsequent harvesting) while the
racks 20 can be immediately replaced with fresh blocks of portable
30 planting beds 40 of a different type of agricultural produce. The portable
planting beds 40 are constructed of durable plastic which is known in the
art. The use of blocks of portable planting beds 40 would also facilitate
easy laying onto the racks 20, 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



for growng agricultural or horticultural produce. beds 40 fromthe then
be renoved racks 20 can be portable planting beds 40 The bl ocks of
portable each portable planting blocks of planting beds 40 camj 7snfiseggent
harvesting) while the with fresh bl ocks of portable would all ow easy
removal of rack 20A, 20B etc. Al fromthe rack 20 (for imediately

repl aced | a beds, 40 of a different type planting _heds 40 are
construcﬁgd 'gq %r% A YREIQRE SRoRD P ASEs ort Abt Be%5 rafk agPPdaIRauiad

pr oduce. wlthe bjrkts adfl eortdureatpllmtpigﬁsbecs vhi dh dh ukdhayven rioted hiwat pdlgrdughg beds
40 ot dafti@nl kL BF CaGARNLAY Ol O NG TACKS 3] T8I user

transpl anti ng of “seedl nursery since gs gFe aPready
pl ant ed dacide Oglar’r’eeblmk@f @@CI@UHUreactIQ I@AG AN bzreﬂhleaiadkw&oh Mocthe of

port apl eroﬂ%ﬁﬂ%' RatReds rdck Mo%;@%;@m psomshm%dr ﬂ?koﬁggbr‘éoqlhg B& oURY st

upwards for the next rack 20B to | ocks of gortable pl anti ng
beds 40. SYPSHABUY FPHRot'@akt REP z%OlBhS\Egﬁou‘Gl Pieerréﬂt"att%e Y ofM 1S cliift ur e

can be sesdks b pgesiodpecdily.the users to decide on the type of agriculture to
be grown on the racks 20. As the 5 rotating nulti-tier rack outdoor system
Is installed in outdoors, the anobunt of sunshine for each rack 20A, 20B
et ¢ coul hbe hraipontdledbdrnm nola gst he watering pipe with spray system 61

10 whereby the rack 20 at the top of the rotating multi-tier rack outdoor
system can be given sufficient water. Wastage of water and the
construction of an extensive and costly watering system normally required

for a normal farm is thereby avoided.

15 Figure 4 shows a cross section of the lower portion of the first vertical metal
support with the gear/axle mechanism (not shown) of the motor 60. Figure 4A
shows a cross section of the adjustable gear axle seating 50 located at the lower
portion of the rotating multi-tier rack outdoor system, the view taken along the
axis T1 — T1. Figure 4B is a close up of cross section of the bifurcated foot 24

20 of the first rack arm 21 with a first roller guide/stabilizer 556 on each side of
the bifurcated foot 24. The bifurcated foot 24 runs within the first chain
guard and rack arm guide 52. Slight swinging movements of the rack 20
could move the rack 20 against the first chain guard and rack arm guide
52. In order to absorb the force of the rack 20 moving towards the first

25 chain guard and rack arm guide 52 without damaging it, the bifurcated foot
24 of the first rack arm 21 has a roller guide and stabilizer 55 on each side,
to absorb the force and also to assist in the movement of the first rack

arm 21.

30  The first roller chain 5 is shielded substantially along its entire length by a first
chain guard and rack arm guide 52. The first chain guard and rack arm guide 52
is bolted to the inner web 3 of the first metal vertical support 1 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 roller guide and stabilizer 55A, 55B etc is

35 affixed to each foot of the first rack arm 21A, 21B etc to ensure smooth

movement of the first rack



racks 20 periodically. The horizontal beam 35 has a watering pipe wth
spray system 61 10 whereby the rack 20 at the top of the rotating
multi-tier rack outdoor system can be given sufficient water. Wptyageons
water and the construction of an extensive and costly watering system
normal ly required for a normal farmis, thereby avoi ded. 15 Fi gure 4 shows
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i S bol t edf tibetdRonaneitivd@b metal suppofti MBtaloRy H® —\verdiowdhg sthep@rdjuskably a
first chaj n E dtsu g?rtl ng plate 57. Rack arns 21A, 21B etc are spaced

| engt hwi 8B Ik% gsea 'R Pirst roller chain 5. A first rack roller gui de and
stabilizer 55A, 55B etc is 35 affixed to each foot of the first rack arm
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arms 21A B etc along the entire I rst aln 5.
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vertical metal support 10 by a second chain guard s‘upporting plate 58.
The second rack arms 25A, 25B etc are spaced lengthwise along the second
20 roller chain 14. A second rack arm 25 roller guide/stabilizer 56 is affixed to
the bifurcated foot 28A, 28B of the second rack arm 25A, 25B etc to
ensure smooth movement of the second rack arms 25A, 25B along the
entire length of the second roller chain 14. Adjustments can be made to the
rotating multi-tier rack outdoor system e.g. to level and tensioning of the
25 sagging roller chains 5, 14 by adjustment of the adjustable sprocket seating
51. The number of racks 20 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 pivotally
30 suspended from a first rack arm 21. The first vertical side of the rack 29
faces the inner web 3 of first vertical metal support 1 and a second
vertical side of the rack 30 faces the inner web 12 of the second vertical
metal support 10. The first vertical side of the rack 29 is pivotally
connected by a first pivotal connection 31 to a first spacer 22 on the first

35 rack arm 21, and the second vertical side of the rack 30 is also



adj ust abl e gear axle seating 50. 5 Figure 5 shows a cross section of the
upper portion of the second vertical metal support 10 with thesagjusgebl e
sprocket seating 51. (The view of the upper portion of the fi rst verti cal
metal support 1 is identical as therefore would not be shown.) Figure 5A
shows a cross section of the adj ustabl ? sprocket seati ng 51 10 on the | ower
portion of the second vertical o.rt 0 t he view taken
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det ai | ed |tge GLOSS sectional side view of a rack 20 pivotally 30
suspende M4 iTst rack arm 21. The first vertical side of the rack 29
faces the |nner web 3 of first vertical netal support 1 and a second
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connect e@”!ﬁ’;?’séap'i“lzgt 56i V5t gRck Gidfec el oWeBEL'f‘E’Gaéeq‘ fealt 2s‘f’pac'@é‘le Diuseatefe
first 3fpdtack aufs2litrand thd@oB&COnsinVAldriCald sadke &fmt haideask. 3Sigm al so

17 NV gv(\)/%%mg movements of the rack 20 could move the rack 20 against the

roller chain guard and rack arm guide 53. In order to absorb the force of

20 the rack 20 moving towards the roller chain guard and rack arm guide 53

without damaging it, the bifurcated foot 28 of the second rack arm 25 has

a roller guide/stabilizer 56 on each side, to absorb the force and also to

assist in the movement of the racks 20.

25 The first chain guard/rack arm guide 52 and second chain guard and rack
arm guide 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 5,14. The first and second chain guard and rack arm guide 52, 53 are
in turn bolted to the first and second vertical metal support 1, 10 by the first

30 and second chain guard supporting plates 57, 58 which is welded to the
vertical metal support 1, 10. To ensure the first rack arms 21A, 21B etc stays
within the first chain guard and rack arm guide 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

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



simlarly pivotally connected by a second pivotal connection 32 to a second
spacer 26 on the second vertical side of the rack 30, the first rack arm
21A, 21B etc spaced apart on the length of the first roller chal n Ndpvapyst he
second rack arm 25A, 25B etc spaced apart on the length of the second 5
roller chain 14. The first rack arm 214, 21B etc and the second rack arm
25A, 25B are arranﬂgsd at di stance al on the f nd second
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fit into the holes 34, the first rack arm 21 would be pulled by the first
roller chain 5 thus enabling the rack 20 to nove in the direction of the
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guard andeepclangr nvguiiddeallow plantmg 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 40 on each rack 20 when the
plants are ready for harvesting. The blocks of portable planting beds 40
25 are removed from the racks 20 in its entirety so that the harvesting can be
done elsewhere. The racks 20 can then be immediately utilized for
planting of a different type of agricultural produce by laying of blocks of
portable planting beds 40 of other types, using seedlings already growing
on planting beds 40 prepared in a nursery.
30
When fresh blocks of portable planting beds 40 are laid on the racks 20,
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
40 would also mean less manpower is taken up to remove the portable

35 planting beds 40.



1 7 Nov 2005 13 53 and renmins connected to the second roller chain 14,

second rack arm roller guide/stabilizers 58A, 58B etc are affixed to the
second rack arm 25A, 25B etc. 5 Since the top of the first verjhcgly zﬁngle
of the rack 29 is pivotally connected by the first spacer 22 to the head
23 of the first rack arm21 and the top, of the second vertical side of the
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resh bl ocks of portable p ant i ng are he racks 20,
these ar Beightland@d 'aning tdHe raelSri fowowef pagable tRJaf”a%QI P?ﬁ? d0easlhis

goes on until the racks 20 are all laid with portable planting beds 40.

Since the rotating multi-tier rack outdoor system is installed outdoors, and
20 being built vertically, there is a possibility that some racks 20 would not
get direct sunlight for long period while those near the top would get
direct sunlight most of the time. To avoid this, the racks 20 are moved
periodically upwards or downwards, by starting the motor 60 (with speed
controls) to rotate the roller chains 5, 14. By virtue of the first and second
25 pivotal connection 31, 32 on each side of the rack 20 to the spacer 22, 26
connected to first rack arm 21 and second rack arm 25 on each side of the
roller chain 5, 14, the rack 20 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
30 multi-tier rack system is turned on periodically to water the top most rack
20. Excess water would flow along the v shaped water collector 41 at

the bottom of the rack 20 and

35



removal at time of harvesting. The use of bl ocks of portable planting bed
40 woul d al so nean | ess manpower is taken up to renove the portable 35

pl anti ng beds 40. 1 7 NOV 2005 14 Having described the vari ousi goggongpt s
of the renote mai ntenance nonitoring systen1 an operational cycle of the
mul ti-tier agricuIturaI/horticuIturaI ystem is described herein with
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t hat t he Whitkstheo tapempet kegsk 2&isathajey ywetesad, a theatradks 28rdaber Wies of

agri cyl t yre quglémrhﬂm mrayrn@ﬁame fmm(l calyt WeeweoHing, beheEeng ¥ t hrut
fear of cro nt am nati on pestici des or fertilizers. Once fEPﬁeHW%
S

pl anti ng "8 E 8 Ripats, aF'beth”P\%OF a?fR' opRAItfans, h%‘i’i”'ﬁo\t?@cfau'ﬂ@\%r Pt
done by sowéeiodig rack.t e amastér B&olainott steoven de. ahet hgufdsr)sﬁs vesvidedq! atret al

support 1. By rrpw ng t.he gEkzozp 15 u vvar“? Z %xt ck 20B can at.hten be
ron CO netr on E 0  secC Or I'? y IS 4 wali

brought into at A st hei g i ng ehot nér FoW'd
portabl e hpigimt tmgmmerdse Joovamenst ofgcblees Iqmemmpsl rache2 G wbks vaOkimgeoralit- | ai d
with;portable planting beds 40. Since the rotating nmulti-tier rack outdoor
systemis installed outdoors, and 20 being built vertical % there is a

possi bi | MY ti1fatPeYmEorHERs e WAlPH APt cggtbrmg ethe siatks git0 ¥RWandsney

peri od \Mabbvewtghwefaw@L dthuéktOrlﬂoV@Uirfb ga&iksdmrfmie sdinkai mhta nSB(buIGf trhae
time. To avoi tercsZanm)ve peri o

ownmar a8o g} 6 ST e TR A ORBUELr R EidBEr P8 by BESVSRL o he
rol |l er cheEmiSrotating Bpf vihet uack$ 20he This svoeldd sseibndh@5 rp¢ksot 20l being
connggt i EBP?’% §3e080§g89 ﬁird?oooﬁoﬁé;emrﬁm ko&@ R, tﬁ%ré&%ﬂ(‘c% ﬁ%SId%ﬁ]a © \he

connect e first rack arm 2 econ rac arm on eac
rol | er chHaithesagnigultynge ¢rabRripayliuse gplgatad QispeedRlantieg i beAr 491 y. Wien the
racks 20A, 20B etc are noved upwards, the watering pipe with spraying
system 63,5 nptalded B3 WFel) AR 10280 381 2tnd NSdoR A3t BN " Ot o
chain guard and rack arm guide 52, 53 running substantially along the width
20 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 and rack arm
guide 52, 53 also prevent hands of maintenance personnel from getting into
the path of the roller chains 5, 14 when the roller chains 5,14 are

25 moving.

The motor 60 turns the gear 44 and bottom sprocket 46 mechanism to move
the first roller chain 5 to move the first rack arms 21A, 21B etc. etc on the
first roller chain 5. The gear 44 also turns the axle 45 to move the second
30 bottom sprocket 48 on the second roller chain 14, so as to move the

second rack arms 24A, 24B on the second roller chain 14.

The racks 20 can accommodate portable planting bed 40 which are quite deep,
for planting of vegetables or herbs. Alternatively, the racks 20 can
35



30 nulti-tier rack systemis turned on periodically to water the top nost
rack 20. Excess water would flow al ong the v shaped water collector 41 at
the bottomof the rack 20 and 35 1 7 NOV 2005 15 this is draLP?aﬁﬁf@
eventual Iy through the first and second drainage holes 42, 43 0% he
top nost rack 20 is belng wat ered, and,the racks 20 hlgher up 5 are
getting sunshin anc - weedi ng, ecki of the health
of ol ant SE0TRERRR BMEDR Slastlie s Gl 4D FITE e nelEo B Grovidg
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hei ght, to mnimze novenent | ower” nost ra when morklng on it.
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downvar d%ffa§h6ultlﬂ"all dAl MvBclib@al peksuct0, cone ae asépéfﬁtelﬁh@%\ﬂntbﬂ

not or f.ai the rotating nmulti-tier rack outdoor system has provision

f or nanﬂgfngi 418¥g of the racks 20. This would avoid the racks 20 being
15 kept in one position for too long in the outdoors, thereby causing
damage % -agricul or horticulture planted on the planting beds 40.
Fig. 4 s Ael 20l HE By ures for use of the roller chain 5,14. The
chain guard and rack arnlgU|de 52, 53 running substantially along the width

20 ofp t henyerbidmly MRUAI-tiSHPAN t odtdodP ShiRh(S aerg%r.rb@hl &bovBaiis 2 flfl so as
to protect extegré%g iﬁ;ects fromg ettlnﬁalnto the roller chain 5, 14 and
d
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into th a h oII i , wh 0 i , are
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to nove apprepfiatest tpolmeat dhei wetohtoeapiremehts fofr e r agkicaltual 2pmduzeB et c.

etc on thewd idnsthé ehdigr chain 5. The gear 44 also turns the axle 45 to
move the second

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

suit use in small scale 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 rotating multi-tier outdoor system 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



30 bottom sprocket 48 on the second roller chain 14, so as to nove the
second rack arns 24A, 24B on the second roller chain 14. The racks 20 can
accommodat e portable planting bed 40 which are quite deep, for {?Izbgg;i@% of
veget abl es or herbs. Alternatively, the racks 20 can 35 ,1 7 N&/ 52
accommodat e portable planting bed 40 V\:hJ/, ch are shall ow, for grow ng of
carpet grass or wheat grass. The nunbe?’ of racks 20 within the system can
be adj ust@%ss groufhealsa; @H?WOF‘a‘d’H@”??% ot tagrplants ultY NG P hBeYi BATtRRIEl
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sui t useSPfr?a§rrﬁI°F'Z§@fét’ I¥- i nstal |l ations. Wile the invention has been
described with respect to one preferred 25 enbodinent, it will be
appreciated that this is set forth nmerely for purposes of exanple, and that
many vari ations, nodifications and applications of the invention nay be
made,therein by one skilled in the art w thout departing from the scope of
the i'nvention as defined in the appended clains. 30 ADVANTAGEQUS EFFECTS OF
THE | NVENTI ON
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The use of rotating nulti-tier outdoor systemallows the grow ng of
agricultural and horticultural produce in a efficient manner where | and
costs are expensive. Rotation of the racks ensures all racks reofi7vlﬁ)v %@5]
sunlight and water and liquid fertilizers adequately. Rotation oOf the

NOV M 17 racks woul d al so al |l ow mai nt ehance of the plants, |aying of new
portable planting beds, renoval of mature portable planting beds for
harvesting to be carried out easily at waist height of maintenance

per sonnelcLAllMs nmul ti-tier outdoor systemof racks has a watering pipe with
spray systemat the top 5 to water and provide plant nutrients to the

pl ants when the racks are rotated to the top. Wastage of water and the
constructlion af aetagingensiwig-tieandadostdudevat ersiysignsy sfoenagricuitlraly raagui r ed

for a; NokaRjc iRk iuggtEESﬁﬁtQMn%?);(%i dfde VERRcATUMtdat is;athHth% §y§écf‘orﬁ‘g°f The

racks once treated ract 1 nsects since se are elevate

mul ti-ti &erted deetalsypepenitofd.1@achckertigall meidisynreduil r1® megstafangdwer t han
a normal sfey Moké HiatdndixedProdath hednFet alidor ol odiPg2®t Fhe3%eftd &b thk7 NOV
2005 18 CLAII% 1. Arot tlng _rrulth-t_l er Lal(%:k out door system for ;

agri cul t 9FH"9and"ds SRAFET cAPEr af (2HZUYASLI B¥IMP 0FON"§9 P4t 1 ef t ¥l Ot al
support ihendirst sadosdcyed t verticahetalal ssyppoirt 1,100; eachlurelityi afalradkest 20,

t ; t I i . e fl
oot hg ApRacPUtht, W o8 R AP oRe LBLE B0 P PG RETRIS T B Do
connect edutdpos sytewf having additionally the following:-

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

the bottom first sprocket 46;

a second roller chain 14, going round a bottom second sprocket

48 of the second vertical metal support 10, along an inner web 12
20 of the second vertical metal support 10, to a top second sprocket

49 and back to the bottom second sprocket 48;

a first attachment means connected to the first roller chain 5;

25 a second attachment means connected to the second roller chain
14; and

a motor 60 to move the first and second roller chains 5,14.
30 wherein the racks 20 are rotated upwards and downwards by the motor 60

for maintenance, watering, dosing of fertilizers, exposure to sunshine and

harvesting of the portable planting beds 40.

35



the first and second vertical nmetal support 1, 10; a plurality of racks 20,
10 having planting beds 40 laid on the racks 20, the rotating multi-tier
rack outdoor system having additionally the following: a first] qohé\p%gg
chain 5, going round a bottomfirst sprocket 46 of the first vertical

metal support 1 , along an inner web 3 gf the first 15 vertical netal
support 1, to a top first sprocket 47 dhd back to the bottom first
sprocket 46; a second roller chain 14, going round a bottom second sprocket
48 of the.secondirver dtt@actmergt ahesupptort alOmuiti-ting eatki anibonebystdm20aof t he

second Vertbaal el alm SUPBORLARy 19 % AR SEEANd A OGHR o 43809 Bagk o

t he bottom second sprock rst attachnment means connec e
first rold axfurpatied %ootoZ,gsaisicherd 38t at hivenfirstesack comn&dt eahnesteheosecond

roll es chagip sphter and bg AGHQL pﬁootta@ &Wf‘ecttr'aﬁ 44, r§£|da@i¢st3ﬁ99i%¢ coRhbé&fioshai ns
5,14. 30 wherer n the racks 20 are rotated wards and downwards by the

not or 60 37 dittipgi MerRanRdisv!aflt ditong, h‘?.i&sr”hg htﬁ’f tf’%rf’f |thg efigst éﬁBH‘sau){rséd% 0
sunshi ne 2andf tar waski pg tmérebpeswéram@ pleans R ORI HOrizAfall p70sNocm 2005

19 2. Afrrst ttachrret tier rack t door s

arimed A0 wRbielt ERA! oTiRA%ed o, Mt vicks Bk 855 A4 BURET 8y
bi f ur cat dlds0034 2dr rsaveimheadbsm tbé firak fallest charckS,a_r el hodenedt éitting a 5
First SPager a22ivBY &inf BESn Rhy%%k rsrpérnafr‘é.w %Jm ﬁ%fi pf..rg @5 le'IIF’rpg{ akhe

connection 31 fitth ng, perpendi cul arly he first
vertical fepld@ckagnof2 it ife theycdirentionhef e’B9V%'U§bbr?d| H’g’ ft“ﬁé r?'é&:’l@“?@" i a

hori zontal position and wherein said bifurcated foot 24 of first rack arm
21 has a . plur es 34 for vene irst, roller

| i
cach hot & 34 i (EPRGE RRTEE Piegas B SaneRite RF SEUERRT Ve 3 5
said ri veiarpmerds iB83Cpailn i ngondieting i rft aas&kcardndtki arm¥S ditheat iheaddd7

movergnt af t!ﬂe bfn’urééteﬁo'ﬂo%E AP hedd 27SEHOMheA LALNEN kB S THY @
multi-tier rack outdoor systema
connected to a second spacer 26 by a second pivotal connection 32, said

second pivotal connection 32 fitting perpendicularly into a hole in the top
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
20 rack arm 25 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 second rack arm 25 in the

direction of movement of the second roller chain 14.

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

30  supporting plate 57.

5. A second roller chain 14 for rotating multi-tier rack outdoor system as
claimed in Claim 1 wherein the second roller chain 14 is shielded by a
second chain guard and rack arm guide 53, which is installed along the
35 inner web 12 of the second vertical metal support 10, the second
chain guard and rack arm guide 53 joined to the second vertical metal

support 10 by a second chain guard supporting plate 58.



claimed in aim1l consisting of a second rack arm25 wth a head 27 15 and
a bifurcated foot 28, said head 27 of the second rack arm 25 connected to
a second spacer 26 by a second pivotal connection 32, said segopﬂwgi@, al
connection 32 fitting perpendicularly into a hole in the top t gcond
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 20 rack
arm 25 has a plurality of holes 34 for novenent by the second roller chain
14, each6hol e A34aék tdrrnas ria@imedr iiveClapinre 38 Coaint 3e vereseimd the obiFecatadai n

14, saidy B<'T>V6t24p'£k§ 3 p‘r'%%'#‘.%ttg?d 5%&‘89%5 c'& %251#‘1' the ¢ “?SIéO” of

novenent t he’secon chain i st lI'er chain a
r ot at i ng gwide/stabjliger ﬁé@l@ﬁolﬂrd(ﬁﬂChsyss@%nvhsthe(ﬁlmfﬁ%@dl i9o24i 48, 186\)\#165P|é¢rn the
firstsrolgugde/sidiie? 45, §éﬂ iRl &da Y withf &ﬁékha.ﬁhguar@m dadDgrh Jakacas M gui de
52, whlch is installed along the inner web the first vertical nmetal
support P3-the first chain guard and rack arm guide 52 joined to the first
vertical netal support 1 by a first chain guard 30 supporti ng pl ate 57 5.
A second7roll in 14 fprt otatl n trrult i Ocr)rac el utdoor SV

clainmed in d ai r‘Hchor ef ef n"t'RE %ercné'rln 'FBIr?%'? thaPA" 451" sAT ef @EG

second cldaim guathd aredor 66khaxing caredd $8ntrehi ehgdag imesthahlsad 44| ongfrtr$te 35

| ety WeRohan0lsdrBBCURNLACHIASR! 1dFPL Ao oREPPEF bnllhe fifeSREBYlor CliI N

guard and rack arm gui de joined to the second vertical metal support 10
by a sec&n¥f aHra 'QGE?('CF@GBHOH? §§CPht ott@n sprpckel/43@Ms 20 s§cond r®@k arm

as cl ai megrddrket] 49 M R2tHY indedi WeB Mhesfetne bbcodd Ventical afeall Q@potdi102&nof the
first and ui de/ st b||| er

25 h II
cach si Q8B TEnEo WALy QAP e HoRe O, 8O o GIOCTe S uineuPt o PPSE 55,
56 i n codBawhevgib htheheackmal® greamub \arid urpa/cakdsaremcguioalmmwds% rmovemenit or

for & r%ﬁth{%‘i’ FEHIetr' 'r?rs ra%k s%léBHQOFolﬁé/rStcﬂH]rP%C'tﬂle”?‘?st' r}oli%? 3dhr£‘| e the

not or avin spee cont rol gear nechani sm 44
sprocket b%‘garﬁb!m&df |bb’stthteo'p°kc15r §8kand 4ie gear hmechagisMdh addofthe h%econd

rolier chain 14 being turned by the motor 60 and the axle 45.

8. A first roller chain 5 for a rotating multi-tier rack outdoor system as
20 claimed in Claim 1 wherein the first roller chain 5 is mounted on one or
more bottom sprockets 46 and one or more top sprockets 47 on the inner

web 3 of the first vertical metal support 1.

9. A second roller chain 14 for a rotating multi-tier rack outdoor system
25 as claimed in Claim 1 wherein the second roller chain 14 is mounted on
one or more bottom sprockets 48 and one or more top sprockets 49 of the

inner web 12 of the second vertical metal support 10.

10. A rotating multi-tier rack outdoor system as claimed in claim 1,
30 wherein the rack 20 has a rectangular base and a vertical first side

29 at one end and a vertical second side 30 at the other end, the rectangular

base having a V shaped upper surface, the cross section along its width,

with a first drainage hole 42 at the end of the vertical first side 29 and a

second drainage hole 43 at the end of the vertical second side 30 for drainage

35 of excess water flowing from the portable planting beds 40.



first vertical netal support 1, a second bottom sprocket 48 and a second
top sprocket 49 on the inner web 12 of the second vertical neal support
10, an axle 45 between the first bottom sprocket 46 and secondjoRpw s
sprocket 48, wherein the racks 20 are noved upwards and downwards by
novenent 15 of first roller chain 5 an? second roller chain 14, the first
roller chain bei ng turned by the np 60 and the gear nechanism 44 and
e second v & 18FaHh HoliteElat s abRisa” g Ve R nét 0P 0ednd « R b 45,

8. A fir sthereinl ethech@imbér f of eadkat 20 idag nbik tadjdsted rtacksudtut theor typgsdfem as
20 cl ai g imyln t r | | er is nounted on one or
nore bott Hch%ﬁ?ifgds ﬁg?gﬂ pal ?OJdce érg ﬁoé)r?stg(rég%k 55047 on the inner web
3 of the first vertical netal support 1. 9. A second roller chain 14 for a

rotating(pul tix tm%t.ﬁ@cﬂﬁuqut.ep%cksyéat%%r2§y@t%npl 84 MefhihBd Cigl Bydimiher ein
t he second roIIer chai n i's mounted on one or nore bottom sprockets 48

and one dfefgiPe thep hgb'FBEi@ét 9ead of5 thRs i fhevatidh Pie &t VHR SetRJAYINg

verti cal speteal 6support 10. 10. A rotating nmulti-tier rack outdoor system as
claimed in claiml1, 30 wherein the rack 20 has a rectangul ar base and a
vertical first side 29 at one end and a vertical second side 30 at the

ot her end, the rectangular base having a V shaped upper surface, the cross
section along its width, wth a first drainage hole 42 at the end of the
vertical first side 29 and a second drainage hole 43 at the end of the
vertical second side 30 for drainage 35 of excess water flow ng fromthe
portabl e planting beds 40. 11. Arotating nulti-tier rack outdoor system
as claimed in Caiml1, wherein the nunber of racks 20 can be adjusted to
suit the type of agricultural and horticultural produce grown on the racks
20. 5 12. Arotating multi-tier rack outdoor systemas clainmed in Caim]1l,
wherein the horizontal beam 35 has a water pipe 6-1- with a spraying

system 61.



