. hi e3eQnQ | @vTDH~ ~ JAN 2004 PLANT WATERI NG AND FEEDI NG DEVI €2 Jel2kof
Art This invention relates to a variable-drip plant watering or feeding
devi ce which delivers water or liquid fertilizer solution for the root
systens of plants over a period of tinmg. It has particular, but not
exclusive, application in agricultural or horticultural industry and in
~hones, both indoors and outdoors. Prior Art Background To The I|nvention
Plants require suitable conditions for growh. Therefore it is necessary to -
have the right anmpbunt of noisture in the soil for the plant to grow well.
Very dry or wet soil eny 3 an, danpge pl.ant . s root system The
prigr a?/t i ncl udes pl a e e ‘!&f 2B FRERINGURVICE 1o | %rovi de a
st eady anount of water over a period-of time which is useful, for exanple,
if the _owner is away and cannot water the plant daily. The liquid can be
wat er , Figld @At e ude water-soluble fertilizer and pesticide. A probl em
with known plant watering devices is that the valves, used to control the
liquid flow, are conplex in design and, as a consequence, difficult to

cl ean. ThusThis irerehiiquurethteets aageinbly-drip glie watdringor Gadirg &RicdiwHich @liversand
sl udge from f.er.%i | i.zers and ?Ptr er sources. Their conpl exi t%/t al so can tend

to | eal?€H0; HBp €L seiution LIS o PipntEevst 8 pemedof tipetbbrsst at es
Pat ent pdMeuly, Blhc? B2 1)@ 1Mﬁo§id/§éﬁéﬁltﬁ%%ﬁivr§éﬂlﬁ1¥qu&§u%QH&JIrﬁﬁ)n?ééfjbcﬁ‘x30
convoluted. Gine, dirt and fertilizer residue can bui up 1n the conplex
passag@fiagrs apd optldeossal ve. Moreover, even when the valve is fully opened,

t he convol ut ed passageways nean that the liquid still noves through the
valve relatively slowy at a rate which is ineffective for cleansing the
val ve Peios AgeBayisarobnd Tadlin Biveatiblat ent No. 5, 259, 142 provi des a pl ant

wat eri ng devi ce which uses a replaceable filter which acts as a restrictor
that limts the liquid flow rate. A disadvantage is that if the user w shes
to renove t [ L s it s
necessary ¢ beBrerdas LRt ERRIOIR Sl BUAL MBI B L Rk Py chrign

Fur t heanourg of whvesturehe tifel dofldfor the plaasiot growerkli. W etthdryfdr owet sdibanédonniche ckh ow
rate i g al s restricted by the filter, . and it is nqt possible to change
e 11 SameetgHS plSs fpof e AmeBor g iidtiqed Plank walsRing BB Pasean e et by
renovi pevide o LRl ahidant Svdthd dvRf a pUHbEHE thREWhIASs RANI 8 ckBRpIdSY eSwnEPis
achieve a faster flow rate, the device would have to be dismantled to

r enovedVieand ¢anpet watpy the glast dailys Thaliavid capbe BaBnoreen inchisle avapesrsoibdnt | y
convol o Lo Qasgage which is conplex to manufacture, and noreover is
difficu o clean unl ess the device is dismantled or opened. The

di scussi on @fprpblemrwitli kn@oplani wateitg dsvicedig thai the vilved, ussttoebntrblahlig@n art
forns Bart of th (:oglm)n gg(Feral know edge_of the skill ed addressee. An
obj ect U8F- FRECTRVER UBHER 14 35 B Fenseapracediticult doclean, fbns. dhaliguig passagevinge
of thejjme bhﬁ@éscdnrhatpktﬁftp%ﬁt%ldﬁhﬁge Qont RrifizelsSR biRE ONirbR. ®heit ERAAYEE also
alternative. A further object of 'the invention is to provide a plant”

wat er i aan igay tckeadvvainereased cotswn manufactare dnd neadhtendnce.el y changed wit hout the

a0 provi mate St aer B SEYF Pirataof o SR b 4 i B SRR
openi ngomoldted: MRithe, dMG ahd Ceriierer eRidug@ad Buildugslinshe bothplau ipsshgavayk RE tarnlvee

at a sufficiently high rate as to flush and c] ean the val ve nmechani sm of
t he deMareoves gysampenthe valveis fgly onenes dasepnyeluiadapsageuss meapdhatithpliqvifder e

I's pr 0‘£f'fiﬁ' g?;.v@s éﬁ%dgﬁ%?wﬁ% R REAR IV Sk b Phle GRYNGE iRABRER Yol OBy HE vAIve

range o i'p raté€s I ncluding
passageways.

United States Patent No. 5,259,142 provides a plant watering device which uses a
replaceable filter which acts as a restrictor that limits the liquid flow rate. A disadvanfage is that if
the user wishes to remove the filter to clean the flow channel of the valve, it is necessary to
dismantle or open the device to remove the filter. Furthermore, when the filter is positioned in the

flow channel, the flow rate is always restricted by the filter, and it is not possible to change the flow



é l'iquid reservoir; a li quid outlet; a flow channel connecting thg JAN 200*

reservoir to the outlet; a valve havi ng a portion of the gﬂﬁﬁmmmgi\ﬂ' SHEET

passi ng therethrough so as' to regulate the liquid flow through said
‘portion, said valve including a novable barrier positionable acr?QSJum@ggg
fl ow channel to selectively restrict flowof liquid through the tlow
channel to vary the drip rate of the deyice that waters the plant, the
noveabl e b rr| er e| n noveabl e between a fully closed position that
prevents ’fcci’?l 8W°¥H‘(9’ Shaeptacing dhepliiea pbisht remdrashapeningotta i qui d
flow at didfieeerio dt’:hl]evéaat esstet flowniteatlced bt s ivegull elvedionge Aigthanitddd ty of
apert ur es; any, Qne; ”\QQJ ch is selectively positionable in one of said
opened positions across t he portion of ~ ~ JAN 204 REPLf; CEMENT S~i EET 1
3 J t~ N 20 13UgitethSthataswPetrmingd. 6642605 ines 4 ipenindnkhty donvoluged Vilinchever

of said Jpeidagecivhich RELBRIRE 16 MamiiaERb, SAAMMBledVA | @p&'?ﬁémﬁ%o'c”%{r?ases

mcrement aII a ound the surface of the noveab arrier, the nove
barrier i%VEFFit %Itdle(‘féﬂe Rfsmgnted Ariomgmedal surface and wherein the

pl ur aIb: ty of apies tdis@sssicn |otrr])q&'icﬁ'|daﬂnal’|6$\% wlﬂomdam ﬁahuﬁiitsﬁaﬁat %fnyltblfeéhe

nmoveabl e r n. the valve al so s an.jn i nder

whi ch hasém%lr %ggg{r}‘u\hgyaﬁ oF h\ehcorB'('S'lpf‘l %‘W%?i ?%%Mfﬁg%ogﬁbﬁﬁgflp%agg "%§S€%r ough

t he internal c@rmqmlel?f ofatite hvenéion ish® cyéricndre calat Neasadhelibartei@re or

surroundsmanéd drotird ep?roﬁfe(ﬂ#‘anintt}ﬂ% bALPrA1R Fytlh QPanéto G a%‘é{ ﬂ'ﬂzﬁo% the
portion ‘of 0 a i

apertures is alignable with the I'ow channe i qui d
flow t her{¥"3Y4R: Preferably, the novable barrier is rotatable.

IPr eferably, one ftni'thtelﬁe)mbw af ithy .ﬂiﬁergnﬁfwrt@sprbaﬁeaacrs&ﬁsmﬁsﬁhglmém\ﬂ@é hi s
arger t r of sai i on ow channe iC
apert ur eh\ia Feepn?h f%ﬁ"zég{\?\n% qhe s?fé’\”"@ aﬁh@?ge‘gﬁ‘ﬁ{ﬂ"é‘é hﬁr'é%‘? RN PHui d
flow thro@n'@ﬁ’qrﬂi'@ f\h&ld/@lafnd the flow channel. Alternatively, one of the
apertures has & feRSs t:hat: I

cross-section ogﬁsal eé%{élcg%fotné lﬂ{’é'”ow c%ﬁ%@?éé% %”%mgrlfrma?é"*%

al i gned wig¥CEHBat F%Wbeh%JFﬁfsr’ WéW&HFé’§e§lﬂﬂs?'aﬁt5|”&ﬂﬂt9"®rﬁ|?‘%§tel’“lf@t,éd' 2% &ui d
f1 ow t hr odighet h¢uwaﬂrm taecidvinee bt awwehéeirRal hidieateodd tPNuoh ahbecibhothe

channel t i r I cyllnder may have an el ongat ed
Cross- sec?@gﬁ 'ﬁ%&{e% er ab‘#f%g (ﬂ;% cyI i ndri cal noveabl e barrier has an axis of

rotation that is aligned substantially perpendicular to the direction of
the fl ow channel. Preferably, the noveable barrier is connected to an
ext er nal RBB¥aKef Inveptions a user to nove the noveable barrier to
selectively align any one of the plurality of apertures with the portion of
the flow ¢hannel so as to selectively restrict flow of liquid through the
fl ow chanfi&FOTHR@rior B presnrt inxadisine Hhareiisr piaddeper variedld-dsis plant i ons

whi ch st opatdring deficevs daptedied ptdigay al l\éeig\é/f'tﬁrﬂrﬁﬂyatlaélﬁﬁclgﬁtﬁgh
apertures; 'l%%?d Pé)JerK/Q”s are positioned conpletely across the flow channel

a liguid outlet;

a flow channel connecting the reservoir to the outlet;

a valve having a portion of the glow channel passing therethrough so as to .
regdlate the liquid flow through said portion,

said valve including a movable barrier positionable across the flow channel to
selectively restrict flow of liquid through the flow channel to vary the drip rate
of the device that waters the plant,

the moveable barrier being moveable between a fully closed position that
prevents any liquid flow and one or more opened positions that allow liquid
flow at different drip rates,

the moveable barrier including a plurality of apertures any one of which is

selectively positionable in one of said opened positions across the portion of



Preferably, the flow channel, including the portion that passes th@ol%mﬁe

val ve, . consi sts of a subst ant lally straight passage. Pr efREF"?iE;QG BeyTf IaE
passage is straight and tapered. ~ ~ JAN 2004 Preferably, E;r?]qﬁll d ET

reservoir has an inlet through which liquid enters the reservaig Jukrgh3
wherein the inlet is provided with a filter which is distanced fromthe
fl ow channel. Preferably, the filter hags a nmesh with through-holes that are

smal l er t he ,cross-sectjon of flow c e eve t mtter
entering tﬂﬁgﬂé W SHANGET 19 Hﬁf’"%diqd'“%q@’ throyg I‘?Sa} Eﬁ‘c’l"r‘\'n BPEHUKIY IS t he
outl et isddéetpdd as a spi ke having a lateral side openi ng Al ternatively,

Lhe QU rthe! iz 8 URREANAT (o ek D YA 20 0GR Aly LS Gl L el b

spi ke. Prefera reservoir provi enciosur e
that is dﬁerfn%eqlﬂe barger.d in the reserv0| r, the enclosure having a fl oat

t herein tthatmbﬂ@tﬂétlﬁ?rlbh% bj/lmtirﬂ:dl %‘é@kngPE éﬁ‘ﬁdh@ﬁﬁéﬂﬁéée aRa SRR Yhe the
noveabl e QRarri.er renoved fromthe portion of

the flow p@H%ﬁMH ﬁPS?‘BF%W%W@dng. @'& i°¥“'|i')‘i’rd)"€ﬁ'd%‘éff9\‘fr€t piote Broviesple

support s Hariesupporti ng the device. Preferably, the noveable barrier noves

i oot onenclei O JANE] ol MeflldeRthd heAHRSLANIER WHoR SRRl Bt 8 | 10

di rection ow chrannel avm ngs Ehat
the i nverFﬂ‘ieoﬁofﬁ‘?;[htOfb@%|Pé’ fcbanyebmesmo@muehbﬂm mhetflsalof:ylnrhrten. m/reht i on

will be dessrfdidetie BylerH%Yca@fmﬁif@ém'eebgﬂlié’r’ sWHtot]nHE’fﬁcPr}B?atEQ 50%ind the
acconpanyi ure 1 is a front view of an enbodi nent
of the i ri'\?g‘%f"ia[) i rl*—‘?ed'u?%th%{h?%y 8“§| ethei aRpidrreshis aigtadiontith Ste prgirne 1;
Fi gure 1Bfi lslea‘lamphunew of alidve liqorhabtiowaheretfirdtigpure |1; Figure 2Ais a
perspective Vigwsl i hnbn St atriE¥ ROARLALRY T n perspective) of -

Preferably, one of the plurality of apertures has a cross-section that is
larger than the cross-section of said portion of the flow channel which
aperture, when aligned with the flow channel, enables unrestricted liquid flow
through the valve and the flow channel.

Alternatively, one of the apertures has a cross-section that is the
substantially the same as the cross-section of said portion of the flow channel
which aperture, when aligned with the flow channel, enables substantially
unrestricted liquid flow through the valve and the flow channel.

The portion of the flow channel that is in the internal cylinder may have
an elongated cross-section.

Preferably, the cylindrical moveable barrier has an axis of rotation that
is aligned substantially perpendicular to the direction of the flow channel.

Preferably, the moveable barrier is connected to an external knob that
enables a user to move the moveable barrier to selectively align any one of the
plurality of apertures with the portion of the flow channel so as to selectively
restrict flow of liquid through the flow channel.

Preferably, the moveable barrier has apertures-less portions which stop
liquid flow through the valve when any part of the apertures-less portions are
positioned completely across the flow channel.

Preferably, the flow channel, including the portion that passes through
the valve, consists of a substantially straight passage.

Preferably, the flow passage is straight and tapered.




surrounds and rotates around an internal cylinder; Figure 2B is a top view
of alid of the enbodi ment of Figure I; Figure 2C is a perspective view of
a spike with an outlet used in the enbqdinment of Figure |; Figure 3 is a
cross-sectional view of the enbodinent of Figure 1 illustrated wth the
spi ke and the legs inserted into soil; Figure 3Aillustrates the valve of
Figure 2A shown with the valve conpletely closed to prevent liquid flow

t hrough t he val ve; 1 2 JAN 2GDi Figures 3B and 3C illustrate the same

I f Fi W th t | i1iogned.t id '
doar ces. of GPip G BERINIa Msbiolels HE e REED kG i’y Pre chdiesd dhandame
val ve wher€inghs il As siooited withh filke WabVE E@IREE H8hyihepeRadahaial | ow a f ast
liquid fl.ow rﬁétré}%ﬂ)tfqr Ogﬂh the valve to flush the valve clean. Description of

J

Enbodi ment s"TREF&: ¥ he @ nesshon Higbroughdieles that iatd susllenthes trcresseediioreot
devt caoP R Tt o Bgpl AL ENRINE B Bl BoTodd PiooR ik f Buteel "

device of Figure 1. The Iquid reserv a
cani st er 1(Preferaply,dh¢ outldhés shapédsasar spikh levvirigs Tateef uigla opetihgui d outlet in the

f f [ 14. Th | St 10, i cted to the liquid outlet by a
e L R e (M CHA K R C CE W T
used to regpiftfbly,NRe fds@WoRfhs plodided ﬂidﬂraﬂ%gﬁteagﬁﬁlb%e Bfac | efqlrg(?}g{\?ﬁg@gp 1%: th

~that passes through the valve 19. The watering device is also
a suppe tespryoithihefeaelaswst haviag eflopbihereiretst indicaten thedmyuid leeclsifitteeredstvaind t he

the 11 ow creaetins AbBrble Bfictis cHls wipeesomm B dpeted Fomite mafioe, as

best safhe flowkhgiitet 3. The liquid | eaves the apparatus through the spike 14
and is thus aPIe to seep into the soil. Figure 2A is art exploded ‘
per spect i ve s e AeWeroRravided Mty ene o mergisHppatsfovawbPBingahe devicei n t he

formof an gxtesials Laghd Gaki ' 10 nd rotate
around an inter nﬁgf’ gf/ﬂoh{%g g%heﬂﬁﬁg%asfaf gngséteh\r%ﬁthnotwglf glelis{g%(%:rgg}b%nnseu?ﬁ%mi@y 16
of t heparpdndeuia te tenlitenticthef loquad Sowahtougintie floweshannelFi gur e 3.

Drawings

In order that the invention might be more fully understood, embodiments of the invention
will be described, by way of example only, with reference to the accompanying drawings, in which:

Figﬁre 1 is a front view of an embodiment of the invention;

Figure 1A is a side view of the embodiment of Figure 1;

Figure 1B is a top view of the embodiment of Figure 1;

Figure 2A is a perspective view (which is slightly exaggerated in perspective) of
components of a valve, including an external cylindrical module which surrounds and rotates
around an internal cylinder;

Figure 2B is a top view of a lid of the'embodiment of Figure 1;

Figure 2C is a perspective view of a spike with an outlet used in the embodiment of Figure .

Figure 3 is a cross-sectional view of the embodiment of Figure lillustrated with the spike
and the legs inserted into soil;

Figure 3A illustrates the valve of Figure 2A shown with the valve completely closed to
prevent liquid flow through the valve;



In Figure 2A, the external cylindrical nodule 15 includes a pIuraIri?Jgh 2004
apertures 18, 20. The apertures 18, 20 are |ocated on the cyllndrlc

surface of the external cylindrical nodule 15. In Figure 3, a portion of

the flow channel 17, in the formof a passageway, passes through the
internal cylinder 16. This passageway 17 of the flow channel connects the
cani ster 10 to the spike 14. Thus, liquid flows fromthe canister 10,

" through the passageway 17, into t he spi ke 14 and | eaves the device through
the liquid outlet in the sprke 14. 'In Figures 2A and 3, rotation of the

external cy r nter nodul. nabl es the
plurality o llgg%ér@tﬁ?rng;w@h%é i3 %@gg’éi{ tf :F ?‘gﬁk}%‘ﬁn&’ tﬁdégvaﬁ}ﬁ%pqwtmed '
channeto,provide Pargitly d2@fbés ofidrimtates ftdnthe d%tnoapahdgl ven orientation, either an
apertur-e-leall& %r'# % one of the apertures | 8, 20 is aligned with and in
t he passage 9‘p illgstrates thesamp ¥plvg pEEigyes 2&ehtar1eweih theava}vaeprepletelyi dpered ng
si ze, {fohoeNOf: Fhid h d flow through the
passageway 17 aﬁﬁé@%‘%@?ﬁ@??ﬁf’g@g’lgrt"g{/‘v’teﬁ‘?gﬁaml:?éﬁ%&&?#‘ow rate through the
passageway 17, while smaller apertures result in a lower liquid flowrate
througf, scp' ST IS LN 1171 When each aperture is aligned with the
passageway‘iiﬁ—r—tﬁcg%ﬁé&e—%e valve to be in an opened position. Thus, the
differences in aperture sizes neans that there are a variety and range of
opened positions, each allowing a different flow and drip rate. Thus, any
one of the %%féﬁ%rtééhec@’ﬁwﬁtgss@gmh lgstyatescm thﬂdauent of eerifle-tiip ptaened
posi ti t. This restricts liquid

fl ow tﬁ?%u whi C%‘i@:@?ﬁ 1&?%&“31:1%{?”@18@@({1%3% g%rt eld This ability to vary

the f :c owhr aTIrBa deyicehas Iagl-lq]nﬁl’ Itf:ser@tiur'] inthe ﬁthéirw&agﬂsﬁrlmdﬁqﬁﬂ lnm%ﬁn?stérq ol &ft@ng
out of_.the ssa ans_that the |1 qul ow rate can be contro
Wi t hou‘%“‘&’ﬁh l%i‘ﬂ%‘%% o %@Fﬂw Pérelt: Tha éalrl%f‘élt 1¢ iggonmectse te ghediquid ewtet bkl ed

by novgmcgarp@”hhg:%asg&tpﬂr&q H{elﬂ)fd B@?deté& cross a flow channel neans that
there is the possibility o conpl etely th rawi ng the barrier fromthe

passageway foabigHiddyuscalrtouegulase thedldw ofliqud Growghi aoportionibfithe Glowhehapes shdpl e

in pri at rely onfllterstorrrpedetheflowrate The
novea Ss%e{r gl? erg}a?‘heltd;xternal cylindrical nodule 15 noves across the

passageway 'l[lYe witefingl dewied isesopbatadivita lalsMpiief ReRETeml AFlont Or fnf&?e l‘ég { £t on
of liquid flo throu h the flow channel, and can be noved conpletély out of
the patss te spi g@j‘el\ﬁé%/ %wremurf@&ampéhesqlh Figure 2A, one of the
apertures 2 I

Cross- sectr%nhgifsﬁt ?@%dg?%éeﬁgpﬂe/or‘%s&?%%%k ‘Jé?}éag@g]t E\g&)(%%e E%ﬂgw DEPRbF of
t he pabsag@watgne Valve,Tdsi bestesesmiineBigtuedk. Thi hqhﬁrlweaﬂﬁrappmetug thrplighvihe epike 14
unrestrl ?Ec‘é }J%Ir»]tl d florg' hrolxgh t he passageway 17. In other enbodi nents,

t he cr"& 2Pon3red e large aperture 20 is substantially the sane
as the crosEigaRCIA Whrtdxpldied B&%ﬁ@ﬁ@%&uﬂ&hmﬁ@h&@saﬁwtvﬁf%%'h%w%ﬁ%ﬁ bl 1y
unrestrict ed liquid flow t hrou t he val ve and the passageway vant age
of havb%geunqum&f@a externa) @xlamahmpo}ula B exhich sureainds end mtartr:mpmrsi a.nhat

1 ow ity B0 o PG SR BCRR ek b (2008 el RN B af ettt o o

means $daabnallvaawmlmgme$1 be cl eaned vvrthout t he device having to be opened

or di smantl&d% In the enbodlﬂ?e;( assi st in achievi ngithi s faster flow

rate of | i gt dsuEfdtheRrtema @@Hﬁs@dﬁ@i‘ﬁ?ﬁ aplugalily ofipperiurss §ye20 as |
seen i f 12
IAN 200 BV AS, 20kl ‘5&*%%‘?‘?‘@?2%*‘&%%%‘%%25éfg%@%é‘%%ﬁ? ERfrtb S 15 (0™
found in thb pgiwss3, apoytiont dféhe:few shanrieb 17,an ge fape of upess&gbwnygpnssdmahrough

ineffegti.ve i C a sufficiept f rate rou | ve,
R S R e R S e LA AR e

t hr ougkpikd 4. ViuY Siquad lowd Both thk BanTitee16, it oei @6 pakhgdiad Ny IIﬁ‘o h@rsgﬁ(ealﬁ%aur €
20 in the first place. Hence, in the enbodi ment, the conbination of the

| ar ge togeestthe devier theppighehe ligijd ppdetdn the spie 14 qU| d fl ow passage, together
synergi ze t I f f en the
| ar gest apeﬂlﬁgg%lkggs%d%?‘Seta{l&'?#&géﬁg alegl e v%‘llﬂ}\r/e to% t@%r‘\‘g mt to
cl ean tidvduledlo\emalsits theplaatityaotftaperturbe] $30201to by seléctively nmea&bfces hrrflovechahaelbe
conpletely renoved fromthe portion of the flow channel, as well as the-
presence of the straight flow channel, both conbine to enable the ability
to create the fast fluid flow In Figure 2A, the external cylindrical

nodul e 15 is connected to an external knob 15A. A user can rotate the knob
in order to selectively align any one of the apertures 18, 20 with the
passageway 17 in the inner cylinder 16. In the enbodinent, the size of the .
apertures |ncreases |ncrerrent aI I Yy around the surface of the cyI | ndrr cal

a o ~ - g . Y o,




Figure 3B indicates where a small aperture 18 is aligned with th JAN 200k
passageway 17, which results in a slow drip rate. ~ JAN 20U Fiftire %?C

i ndicates the effect of selecting a slightly |larger one of the apertures 18
which results in a slightly faster drip.rate. Figure 3D shows the effect of
aligning the | argest aperture 20 which enabl es conpletely unrestricted
liquid flow through the valve. This is useful when the val ve nust be
flushed with a fast current of liquid to renove or dislodge inpurities or
particles fromthe valve. In Figure 2A, the portion of the flow channel,
which is in the jnternal cylinder, has an el ongated cross-section. The

ext er nSPC Ry YR AR SR ATEnAEOR, £ithghanapesturstlepsnagt orove of He apottules 18,20 is

r ot at eﬁli@mbw'itﬁmdsin%ﬁasgige{m@ ayion when the knob 15A is rotated. In ‘Figure
2A, the axis of rotation i's aligned substantially perpendicular to the
direction ofinchéhd apguiees B0 ahobuylyingreed e agesiry the £hoics oFhgiiiesatectnd

| A, thg t . .ster.10 is provided with an iplet- through which

l'i qui dﬁ%:ear%{ébogfhg%@?ﬂeo mﬁﬁﬁitﬁg PRsspeayay,1 7. ﬁﬁrggr, AReRUreS aﬂgwﬁ’é}g}ﬁééﬂmﬂéb“tﬁée

devi ce througiethe @Ay, Iwhile s&@ildr apsiteSrdsiie inf 16wk Ghuid QAR up
with Iiquid Py ng in the soil S 2 vRE R AP e g AR
open t 82¥88&N%il{g rai nwater as a method of topping up with water. The

l'iquid inl ety i AT ' r i is,i.h the formof a pitted lid
11 Shown 1 iR SBEERSSG Rkind Y b oalibllan 7. of b byl O B'an

t hr oughpénst@esitinat Thus the diffdretces papetthes sized aeRRETHaOMeR aré BOaRRF BRAVBMBY o2 7-

This ensures that the fjlter '}_I bl ock any, particles that are | arger than
the cr GREERLFHIEHS, Bﬁ‘g’sﬁt’ a%,er%iﬂ@l"r’ WS sirtp raien Ehys, aey eneefithe rrerpizessagevay

i f suche kéledReRaidsitiones in\§HicCorttie 6&%@&?&%&%&)@9 X Btrirc?%/%fgﬁ%/ FQ\Q g eL i;l{h‘iser

inthe lid, the filter is separated ahd di stance ow chan
Thi s efesticdsliqud floprtarough mdichgvero it apsttomws dosatectdde rat e of fl ow t hr ough
the flow ch . it ds~desired to.have a_fast rate of flow (In_the
prior art, @&?“h&@ﬁ%"%‘}%f?m{’ fate ﬁ%qpé’f%ep%(‘?ﬁ 9§Fﬁrﬁ%§yﬁ?@“éf¥“€€lﬂed\5 m
creat i and eutae e sigeyag 1 0 Wdans Badthe figuiddidw @ canl it ﬁoﬁé’ﬁ’@ﬁh&ﬁ% iﬁt@mg
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without the device having to be opened or dismantled.

In the embodiment, to assist in achieving this faster flow rate of liquid, the flow channel is a

substantially straight passage, as seen in Figure 3. The flow passage is straight and tapered. It can



In other enbodinents (not illustrated) the valve can be nodified Sudh Wit
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sur f acextemes|oé knefy rosdion, igra is @position where the passageway 17 is completely blocked,

while at the other end, there is a position which corresponds to the passageway 17 being completely

unrestricted. The user can select the largest aperture by rotating the knob fully counter-clockwise,
and can select the closed state by rotating the knob fully clockwise, as seen in Figures 3A to 3D.
Figures 3A to 3D illustrate the effect of aligning apertures of different sizes with the passageway
17, and shows the correlation between selected aperture size and fluid drip rate.

In Figure 2A, the knob is provided with icons that indicate the degree of drip rate which are
achievable by the various apertures.

The cylindrical surface of the cylindrical module 15 has aperture-less portions which stop
liquid flow through the valve when any of these aperture-less portions are positioned completely
across the passageway 17. '

Figure 3A shows the effect of an aperture-less portion of the cylindrical module 15 being
positioned completely across the passageway 17. Liquid flow is completely stopped. |

Figure 3B indicates where a small aperture 18 is aligned with the passageway 17, which

results in a slow drip rate.



wherein the valve also includes an internal cylinder which has at | east
part of ‘the portion of the flow channel passing through the internaéJANﬁﬁmy.
cylinder, and wherein the cylindrical noveabl e barrier surrounds ah

rotates around the internal cylinder s@ that any one of the apertures is
alignable with the portion of the flow channel to allow liquid flow
therethrough. 2. A device of claim1l wherein the noveable barrier is
rotatable. 3. A device of claim1 wherein one of the plurality of apertures
has a crosssection that is larger than the cross-section of said portion of
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t he precedi aims wherein the flow channel, 1 ncluding the portiont

passessotlhpipegytie carisignl ¥ ean boteppet up with iquidisyemwhembtaydisg mathg hoil.(Rresagjster 10.

A devi f_1clial \her.ei Qw_passage..is .strai ght and tapered. 12
JAN 20 4C%€&%A%WE§H& Jfﬂgvag%ﬁs 3ORERAET toppirig Lp with water.
The liquid inlet is provided with a filter which is in the form of a pitted lid 11, shown in
Figures 1, 1A and 2B. The mesh of the filter has through-holes that are smaller than the cross-

section of the passageway 17. This ensures that the filter will block any particles that are larger than
the cross-section passageway 17, which would otherwise block the passageway if such large
particles were to reach the passageway. |
By having the filter in the Iid, the filter is separated and distanced from the flow channel.
This ensures that the filter does not slow down the rate of flow through the flow channel when it is
desired to have a fast rate of flow. (In the prior art, having the filter in the valve mechanism has the
effect of creating a permanently slow rate of fluid flow).
In the embodiment in Figure 2C, the outlet is formed as the spike 14 which has a lateral side
opening 21. This ensures that if the lateral side opening 21 becomes clogged with earth, the |
| opening 21 can be cleaned by simply brushing the lateral side opening. Alternatively, in other
embodiments, the spike can have an opening at the end tip of the spike (not illustrated).
In Figures 1 and 1A, the canister 10 is provided with an elongated enclosure that is open to
the liquid in the canister. The enclosure has a float in the form of a floating ball 13 which is used to

indicate the liquid level in the canister.
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11. A device of any one of the preceding clains wherein the |iquid

. reservoir has an inlet through which liquid enters the reservoi}?‘HHHZ&H
wherein the inlet is provided with a filter which is distanced fromthe

fl ow channel. 12. A device of claimllgwherein the filter has a nesh with

t hrough-hol es that are smaller than the cross-section of the flow channel
to prevent natter entering the reservoir that would bl ock the flow channel.
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The embodiments have been described by way of example only, and modifications are
possible within the scope of the invention as defined by the appended claims.

The legs are optional, and other embodiments may be supported solely by the spike. Also,
the number of legs can vary.

In a further modification, the apertures can be formed or defined by a combination of parts
of the external module 15 and the internal cylinder 16. What this means is that, instead of there
being self-existent apertures in the surface of the external module 15, there could instead be a single
elongated triangular slit that increases in breadth along the circumference of the module 15. This
long slit, together with passageway in the internal cylinder 16, together define the aperture. This
modification would allow seamless increments of variable drip rates.

The shape of the canister can be modified within the limits of providing a liquid reservoir

connectable to the valve.
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wx6_@i gg/gu ate zhe lqu|d flow through said portion,
said valve including a movable barrier positionable across the flow channel to
selectively restrict flow of liquid through' the flow channel to vary the drip rate
of the device that waters the plant,
the moveable barrier being moveable between a fully closed position that
prevents any liquid flow and one or more opened positions that allow liquid
flow at different drip rates,
the moveable barrier including a plurality of apertures any one of which is
selectively positionable in one of said opened positions across the portion of
the flow channel to restrict liquid flow through whichever of said apertures is
selected,

the size of each of the apertures increases incrementally around the surface of
the moveable barrier,

the moveable barrier is cylindrical having a cylindrical surface and wherein the
plurality of apertures is located on the cylindrical surface of the moveable
barrier;

wherein the valve also includes an internal cylinder which has at least part of
the portion of the flow channel passing through the internal cylinder, and
wherein the cylindrical moveable barrier surrounds and rotates around the

internal.cylinder so that any one of the apertures is alignable with the portion
of the flow channel to allow liquid flow therethrough.

2. A device of claim 1 wherein the moveable barrier is rotatable.

3. A device of claim 1 wherein one of the plurality of apertures has a cross-

section that is Jarger than the cross-section of said portion of the flow channel
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substantially unrestricted liquid flow through the valve and the flow channel.

5. A device of claim 1 wherein the portion of the flow channel that is in the
internal cylinder has an elongated cross-section.

6. A device of claims 1 or 5 wherein the cylindrical moveable barrier has

an axis of rotation that is aligned substantially perpendicular to the direction of
the flow channel.

7. A device of any one of the preceding claims wherein the moveable
barrier is connected to an external knob that enables a user to move the
moveable barrier to selectively align any one of the plurality of apertures with

the portion of the flow channel so as to selectively restrict flow of liquid
through the flow channel.

8. A device of any one of the preceding claims wherein the moveable
barrier has apertures-less portions which stop liquid flow through the valve

when any part of the apertures-less portions are positioned completely across
the flow channel.

9. A device of any one of the preceding claims wherein the flow channel,

including the portion that passes through the valve, consists of a substantially
straight passage.

10. A device of claim 9 wherein the flow passage is straight and tapered.
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O- entering the reservoir that would block the flow channel.

13. A device of any one of the preceding claims wherein the outlet is shaped
as a spike having a lateral side opening.

14. A device of any one of claims 1 to 12 wherein the outlet is shaped as a
spike having an opening at the end tip of the spike.

15. A device of any one of the preceding claims wherein the reservoir is
provided with an elongated enclosure that is open to the liquid in the reservoir,

the enclosure having a float therein that indicates the liquid level of the
reservoir,

16. A device of claim 1 wherein the moveable barrier is capable of being
completely removed from the portion of the flow channel.

17. A device of any one of the preceding claims wherein the device is
provided with one or more supports for supporting the device.

18. A device of any one of the preceding claims wherein the device is

capable of controlling the liquid flow through the valve without the valve having
an internal filter.

19. A device of any one of the preceding claims wherein the moveable
barrier moves across the flow channel in a direction substantially
perpendicular to the direction of liquid flow through the flow channel.
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PLANT WATERING AND FEEDING DEVICE

A variable-drip plant watering device provides a range of drip rates. The device has a liquid
reservoir, a liquid outlet, a flow channel connecting the reservoir to the ouﬂet, and a valve which
regulates liquid flow. The valve has a moveable barrier positionable across the flow channel to
selectively restrict liquid flow so that the drip rate of the device can be varied for watering plants.
The barrier is moveable between a fully closed position that prevents any liquid flow and one or
more opened positions that allow liquid flow at different drip dates. The moveable barrier has a
plurality of apertures any one of which can be selectively positioned across the flow channel in the
valve to restrict liquid flow through whichever aperture is selected. The flow channel is straight, so

that opening the valve fully achieves a fast liquid flow rate to flush out the valve.

Figure 1



