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HYDROPONI C APPARATUS USI NG ELLI PTI CAL CONDUI T This invention
relates to a hydroponi c apparatus. This invention has particul ar
but’ not excl usive application to a hydroponic apparatus, and for

Il lustrative pur poses reference will be nade to such application. 5
Hydr oponi cs i nWO ¥%438%§r owi ng pl ants in the absence of SEdAUdTans21
necessary nutrients being delivered to the plants in the formof a

nutrient solution ipnﬂaé i e plant.
Hydr oponi ¢ techni ques a@gom mmﬁpsayﬁlﬁ’@%@'@y%@@&mnt I onal
agriculture, which TRis imedntien relaltiesi ty aohpdrafonid appara®usopt i mum
feedi ng, the elimnation of weeds and it allows an inproved control
of pests and dFfBégsednvendi®rer hashePaTitd G kagh tepi tredt castclusive
conpared to tradi net hods riculture. For this reason,

ti | f
hydroponi ¢ cul { PERLIGRCIOR 79 Be AYSFPPROLG, FPPaTatus, and for illustrative

purposes reference will be made to such application.

5 Hydroponics involves growing plants in the absence of
soil, the necessary nutrients being delivered to the plants
in the form of a nutrient solution in water, which passes
over the roots of the plant. Hydroponic techniques have
certain advantages over more conventional agriculture, which

10 include the ability to carefully controi oétimum feeding, the
elimination of weeds and it allows an improved contral of
pests and diseases. However, there is a high capital cost
compared to traditional methods of agriculture. For <this
reason, hydroponic cultivation has to be carried out

15 relatively intensively and efficiently if it is +to be
commercially viable.

One hydroponic method is where the roots of the plants
are contained in gullies or conduits which are irrigated,
generally continuously, with a nutrient solution.

20 Many designs for efficient, long lasting and easily
installed 'gully or conduit systems have been trialed.
Various rigid and semi-rigid gullies and conduits are known.
For example, there are rigid plastic extruded conduits of
rectangular or circular cross-section.

25 However, a number of disadvantages are evident with the

existing rigid-type conduits. For example, with flat-based
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15 relatively intensively and efficiently if it is to be

comercially viable. One hydroponic nethod is where the roots of
the plants are contained in gullies or conduits which are irrigated,
general |y continuously, with a nutrient solution. 20 Many desi gns
for efficient |long lasting and easily installed gully or conduit
systens have WQ@?{‘?’?? al ed. Various rigid and sem -riggF’G¥’QHPT’?‘B§‘ and
conduits are known. For exanple, there are rigid plastic extruded
condui ts of rectangul ar or circul a® cross-section. 25

However, a Qﬂg@ﬁé%gg'db%%gv%ﬁk§g§§t3;€H§¥:g%@tng%trEfJgis conc8itEhiBE

rigid-type con I~ exanp based
SUBSTlTUTE5%ﬂ¥€5dﬂq4ﬁ%2§50ts. Rather the flow of nutrients can pass

either side of the roots, thus depriving the roots of maximum

T

exposure to the nutrients. Furthermore, the flat top of
5 such conduits tend to trap rain water which has a tendency
which in turn may enter the conduit through the opening
through which the plant is growing) thus diluting <the
nutrient solution.
With circular conduits, the roots of the plant are
10 constrained such that, essentially, the lateral growth of the
roots equals the longitudinal growth, whereas, in nature, it
is preferred that the lateral Jgrowth be greater than the
longitudinal growth. This can be obviated by transplanting
the plant to a conduit having a larger internal diameter at
15 an appropriate time in the development of the plant. However
the additional handling of the plant increases costs of
production. A further disadvantage of a circular conduit is
that it is too "deep" for certain plants such as lettuce and
herbs which only have a shallow root ball and thus cannot be
20 effectively coated with the nutrient solution.
The present invention aims to alleviate at least one of
- the abovementioned disadvantages and to provide a hydroponic
apparatus which wiil be reliable and efficient in use. Other
objects and advantages of this invention will hereinafter
25 become apparent.

Throughout this specification, the term "substantially
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2 - conduits, the nutrient flowis not always concentrated

t hrough the roots. Rather the flow of nutrients can pass ei t her side
of -the roots, thus depriving the roots of maxi mum exposure to the
nutrients. Ryt re, the flat top of 5 such condui t trap
rain water Migﬁyﬁngssgi t endency which in turn may ent e?c?ﬁg]gg@gzuit
t-hrough the opening t hrough which the plant is growi ng, thus diluting
t he nutrient sol ution. Wth circular conduits, the roots
of the plant @rriptital cortsds-aidadonatchist malt lcsdeet ald \3 diwsd-aleetabn
grow h of the roots equals the | ongitudinal growth, whereas, in
nature, it whichsdglipepted @haregwkar apephl dudwt FneRudpsavéEhimadtehe
longitudinal growth. This can be obviated by transpl anti ng s th %I ant
to a conduit FERPHGARY| FedatepnMOMZIPIULake EPSSTSeqBION oQT o SIPEART a¥ i ne

the plant | nclDRees? (uif nBi& axsd WEe of o JHRAIE, UeHATh, AR o8, O
ci rcul ar scondgi ot Saxis. _

With the foregoing and other objects in view <this
invention relates to a hydroponic conduit said conduit
comprising an elongated member of substantially elliptical
cross-section.

10 Preferably, the elongated member includes a plurality of
openings formed therein and wherein the spacing between
adjacent openings may be determined by the type of plant to
be grown. For example, the openings may be spaced at
regular intervals longitudinally along one surface of the

15 member and wherein each opening may be substantially co-axial
with the minor axis of the member.

Because the elongated member may be initially provided
to purchasers as a hollow elongated member without any
openings formed therein, in one embodiment, an etched line

20 may be provided along one surface of the member, such as a
line co-axial with the minor axis of the member. The etch

- line may be used as a guide for the centre of openings to be
cut into the member subsequently by the purchasers according
to their individual requirements.

25 In use, the conduit would be used as a component of a

hydroponic apparatus and in a method of hydroponic culture.



that it is too "deep"” for certain plants such as lettuce and her bs
whith .only have a shallow root ball and thus cannot be 20 effectively

coated with the nutrient solution. The present invention ainms to

all'eviate at |east one of t he abovenenti oned di sadvant ages ?Pd to
rovide a h | apparatus which will be reliable and efficient

Pn use. th(ruewak& obj ect s glr[])d advant ages of this inventi®n/4pq7/00321

herei nafter 25 becone apparent. 4 Throughout this

specification, the term"substantially WO 97/ 43896
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cross-section” is not limted to a cross-section whi ch delineates a

regul ar oval, briiefrefdtilesactiddlihg th a secHRORSHERL I ald fenroul ar

eross-section or simlar but wherein the major axis renmains of a

great er | engbpvertignit hthere is provided a hydroponic apparatus for use
S in hydroponic culture, said apparatus including:

at least one conduit comprising an elongated member of

5 substantially ' elliptical cross-section, said conduit being

provided with inlet means for introducing a nutrient solution

into said conduit, outlet means for allowing the nutrient

solution to exit said conduit and at least one opening formed

therein through which a plant may extend.

10 In one embodiment there .may be provided inlet means
associated with each end of the conduit and outlet means
associated with an intermediate portion of the conduit. '~ In
yet another embodiment the inlet means may be associated with
a portion of the conduit intermediate the opposing ends of

15 the conduit and wherein each end may include outlet means.
However, preferably the inlet means is associated with one
end of the conduit and the outlet means is associated with
the opposing end of the conduit.

The conduit is preferably of the type described above.

20 Furthermore, it will be appreciated that the apparatus

- may include a multiplicity of conduits positioned such that
the major axes are substantially horizontal and in a side-by-
side relationship. The conduits may be supported by a
supporting structure such as a table.

25 The outlet means may include drainage means, such as a



5 m nor axis. Wth the foregoing and other objects in view

this | I nvention relates to a hydroponic conduit said conduit
conpr|5|ng an el ongated menmber of substantially elliptical
cross-section. 10 Preferably, the el ongated nmenber includes a
plurality of wooyufggnings formed therein and wherein the 5
bet ween adj acent openings may be determ ned by the typéagaxgﬁ%ﬁ?lto
be grown. For exanple, the openings may be spaced at regul ar

intervals longitudinally along one surface of the 15 menber and wherein

each openi ng neympe &HDSH apbialdey sdapddlto colledt hsélfd MbROsemil-go@iat he
menber . Because the el ongated nenber may be initially provided
to purchasers ateitus laod eppngatedsamﬁﬂﬁyommthhoesiaﬁqg nutriam@eﬁanSion
forned therein, in one enbodi nent, an etched |ine rovi ded

al ong-one surf%ﬁi?%ﬁ the HBRBzFeplekaq ssolption l%l?ﬁ$¥ﬁﬁ |%9 ehiphet

m nor axis of %%e ongu1gtch line may be used as a guide for
the centre of openlngs 58 cut into the nenber subsequently by the

pur chasers accordi ng, yet éﬁbfﬁﬁgr'd§ﬂgh%in§|t%QQUi£EGEH£§on, there is
provided a metﬁod of hydroponic culture, said method
including:
providing a hydroponic conduit comprising an elongated
member of substantially elliptical cross-section, said

10 conduit being provided with inlet means for introducing a
nutrient solution into said conduit, outlet means for
allowing the.nutrient solution to exit said conduit and at
least one opening formed therein through which a plant may
extend;

15 supporting a seedling within said opening such that at
least some of the roots of the seedling are retained within
the conduit, and

using the inlet means to introduce a sufficient quantity
of a nutrient solution intb said conduit to make contact with

20 the roots of the seedling.

In order that this invention may be more easily

- understood and put into practical effect, reference will now
be made to the accompanying drawings which illustrate a
preferred embodiment of the invention, wherein:-

25 FIG 1A is a preform of a conduit to be constructed in

accordance with the present invention:



25

In use, the conduit would be used as a conponent of a

hydr openi ¢ apparatus and in a nethod of hydroponic culture.
V\D 97/ 43896 PCT/ AU97/ 00321

4
i nventi on,

Therefore, according to a second aspect of the present
t FussshePr OVi ded a hydroponi c apparatus for

us

hydroponlc culture, said apparatus including: Eiq%@%pmghg
conduit conprising an el ongated nenber 5 substantially elliptical
cross-section, said conduit being provided with inlet means for

introducing a nutiéeps $8! ¢hbOBreform bRt g18aild GRAdHUel, moutleebameansg for
allowing the nutrient solution to exit said conduit and at | east one

openi ng forned conduiferminstiriuctkegh whi dreoypdantde mnaytbxteml. present

10

15

20

25

invention:;

FIG 1C is the material removed from the openings in the

conduit of FIG 1B, and

FIG 2 is a hydroponic apparatus incorporating a

multiplicity of the conduit of FIG 1B.

With reference to FIG 1A, the preform (1) 4is an
elongated hollow tube (2) of substantially elliptical cross-
section. An etch line (3) is scored along one surface
thereof co-axial with the minor axis of the tube (2). The
etch line (3) identifies the centre of circular openings (4)
spaced eqgui-distant along the surface of the tube (2) (FIG
1B). The resultant cutouts (5) (FIG 1lC) are retained for
future use in the construction of the apparatus depicted in
FIG 2.

The apparatus of FIG 2 comprises a perimeter frame (6),
the lateral sides of which are connected by spaced cross-
members (7). The cutouts (5) are fixed to the cross-members
(7) to support the tubes (2) -~ for example, they can be glued
or rivetted into place, or affixed by any other suitable
means known. The tubes (2) are then glued to the cutouts
(5). The inlet end (8) of each tube (2) protrudes into a
nutrient storage container (9) affixed to one end of the
frame (6) by any suitable means. The outlet end (10) of each

tube (2) protrudes into a sump (11) affixed to the opposite



10 I n one enbodi nent there may be provided inlet neans

associated wth each end of the conduit and outlet nmeans associ at ed
with an internmediate portion of the conduit. In yet anot her

enbodi nent the inlet means may be associated with a portion of the
condui t inter%ﬁ}aﬁgg he opposi ng ends of 15 t he condui t- %QIA%%P&'W
each end may incl'ude outl et neans. However, preferably the Inlet
means is associated with one end of j4he conduit and the outlet neans
Is associated with t he opposing end ‘of the conduit. The
conduit is prghgrall vt #hend Ypg) dgpCranfedialiavie méldns. A pumphenammre,
it wll be appreciated that the apparatus - may include a multiplicity
of conduits ppampsoneditsiehtt Eailution frbe njeor sapeager econmizsirear | 49y
horizontal and in a side-by- side rel ati onshi p. The conduits may
be supported Bhreugh the tuhepd2pi kg the veunp d 1duchgseatt By schuspumped
The outl et neans may include drai nage neans, such as_a

solutidon passes throu any suitable filter (13) and is
5 returned to the storage container (9) via piping (14) and the
pump (12). As illustrated, a suitable filter could be a

hollow net-like tube with small holes which allow the
nutrient sclution to pass through but not solids or semi-
. solids. The detritus that remains in the sump (11) can be
10 . removed through any suitable drain (15). Each of the storage
container (9) and sump (11) has a hinged 1id (16) and (17)
respectively which allows easy access to the contents
thereof. |

In use, seedlings (18) (only partly illustrated in FIG
15 2) are restrained in the openings (4) by any convenient means
and nutrient solution is pumped through the apparatus. The
elliptical cross-section of the tube (2) ensures that the
majority of the nutrient solution flows through the tube (2)
at its 1lowest point thus ensuring maximum and continual

20 contact of the solution with the root ball of the plants.
By using the present invention, it has been found that
- the plant growth is enhanced over prior art arrangements;
Although not wishing to be bound by theory, it is believed
that this is due to, not only to the increased contact with
25 the nutrient solution, but also to the better lateral growth

of the root ball which imparts a "tumbling" action to the
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5 . . sunp, which may be adapted to collect solid or sem-solid

detritus and separate same fromthe exiting nutrient solution bef ore
the thus-depleted solution is returned to the inlet nmeans of the
condui t. S woorassge N Yet another aspect of this invention there is
provi ded a et hod o hydr oponi ¢ culture, said nethod. PCHADR#MN03] -
provi di ng a hydroponi c conduit conprisin% an el ongat ed menber of
substantially elliptical cross-section, said 10 conduit being provided

with inlet manSdnd dolut@2e8HChBIiR passes NHhid .fégdgdgm%& %EB?§§Ega

ution to eX|% sai d

conduit, outlet nmeans for allowng the nutrient s

conduit and agration olfesbe nuerb@enisgutioned Thergidowtineiteh ofhpthndspl ant
may extend; 15 supporting a seedling within said opening such
that at grqQuEy tndgRyethese heondbtiond ifequibely ngand ethet aiessditant hi n

the conduit, an% )
: plants appear healthier, over those grown by other hydroponic

5 techniques. The elliptical surface of the conduit near the
plant holes provides a better run-off for rain, thus reducing
the entry of rain water into the conduit through the holes
which would increase the dilution of the nutrient solution.

It will be appreciated that the above example is given

10 as an illustration only of the preéent invention and thét all
such modifications and variations thereto as would be
apparent to persons skilled in the art are deemed to fall
within the broad scope and ambit of this invention as is

herein defined in the appended claims.



using the inlet means to introduce a suffitient quantity of a

nutrient solution into sﬂml ke contact with 20 t he ropts of
t he seedling. mnn ml s invention may be nore easily
ec

under st ood and put into pi”ac‘tlclal He reference wll POW be rrade
to the acconpa awi ngs which illustrate a preferr

of the i nveﬁl gbr?ﬁ&/#géel n:.- 25 FIG1A is a preform off %g‘IA?%EIgIQF

be constructed in accordance wigh the present invention;
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6 FHE dEains (OBFINIMGOTHEOINVEGT 1o faKE: Rer FoBdORSed to a
conduit constructed in accordance with the present i nvention;
FIG1Cis the material renoved fromthe openings in the 5 condui t

of FI G 1B, and
1. A hydroponic conduit comprising an elongate member of

= substantially elliptical cross-section.

2. A hydroponic conduit as claimed in claim 1, wherein said
5 conduit includes at least one opening formed therein through

.which a plant may extend.

3. A hydroponic conduit as claimed in claim 2, wherein said
opening is substantially co-axial with the minor axis of said

member.

10 4 A hydroponic conduit substantially as hereinbefore

described with reference to the accompanying drawings.

5. A hydroponic apparatus for use in hydroponic culture,

said apparatus including:
at least one conduit comprising an elongated member of
15 substantially elliptical cross-section, said conduit being
provided with inlet means for introducing a nutrient solution
- into said conduit, outlet means for allowing nutrient
solution to exit said conduit and at least one opening formed

in said conduit through which a plant may extend.

-
This Sheet Has Been THIS SHEET HAS BEEN
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FIG2 is a ' ratus incorporating a mul tiplicity of
t he condui t ['ﬁl Bﬂ!ﬂ";ﬂmﬁw Wth reference to FIG 1A, the preform (1)
is an el 0 N tube (2) of substantially elliptical cross-

10 section. An etch Iine (3) is scored along one surfaCﬁ . (g?ereof
co-axial wt phor axis of the tube (2). The etc I ne
identifies t%bré?ﬂ#lr’g of circul ar openings (4) spaced PEHUUIH0321ant

al ong the surface of the tube (2) (FIG 1B). The resultant cutouts
(5 (FIGIC) are retained for 15 futut® use in the construction of the

apparat us depi,ct ef h@droponignggaratustﬁ% Fialhé?aRRaE&EEﬁ %%i?%&%%%n

conprises a perinmeter frame (6), ateral Sirdes 0 .
connect ed bysapdcédletomsans is as@sbiited Withehe Wrdlltse (S0Pl dduiad t o
the cross-nenbers 20 (7) to support the tubes (2) - for exanple, they
can be gl ued@nd saigroutlet tneprmtis pissoeiatvedawitikethdyoppnsiotdh@nds uift abl e .
nmeans known. '.I'$e tubes (2) are then glued to the cutouts (5. The
‘inlet end (8’);ab Y he (2) protrudes into a nutrient storage
container (9) affixed to one end of the

5 7. A hydroponic apparatus as claimed in claim 5 or claim 6,
wherein said apparatus includes drainage means in fluid

communication with said outlet means.

8. A hydroponic apparatus as claimed in anyone of claims 5
to 7, wherein said apparatus also includes a pump in fluid
10 communication with said inlet means and said ocutlet means,
said pump being adapted to pump nutrient solution from said

outlet means to said inlet means.

9. A hydroponic apparatus as claimed in anyone of claims 5
to 8, wherein the cutout removed from said member in order to
15 form said opening is used to support said member, said cutout

being attached to a supporting structure.

10. A hydroponic apparatus substantially as hereinbefore

- described with reference to the accompanying drawings.

11. A method of hydroponic culture, said method including:
20 providing a hydroponic conduit comprising an elongated

member of substantially elliptical cross-section, said

\
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fra tabl e neans. The outlet end (10) of each
tube (Q)Mmmﬂnmﬂﬁm sunp (11) affixed to the opposite
MD 97/43 PCT/ AU97/ 00321

end of the frame (6) by any suitable neans. A punmp (12)

punps nut ri entwooi4skdsON from the storage container (9) - pédhLOv@BsZi he
tube (2) to the sunp (11) whereat the thus-punped sol ution passes

t hrough any suitable filter (13) and is 31 returned to the storage
container (9) via piping (14) and the nmp (12). As illustrated, a
suitabl e filt€PneBt¥ dPgdng Provided| wWafhn e‘t"]ﬁ‘k ease Y hiswEPAuAbNGsa

whi ch all ow the nut t sal pass .t hrough t_not SO|I S or.
sem - sBPFﬁgentTh%°g%?$??ugxﬁﬁh é%alﬁgn FHithe %ﬁﬁ# F¥ 135 58T 10
.removed thr Oughl@tpi/né uiﬂéthtg{é’H@ é&ﬁtlorﬁa‘gg' QIu‘I: h§a§<§ OE@H&ult and at
container (9) and sunp (1 has a hinged Ii1d (16) and (17)
respectively wast ahéow@eﬁaﬁg #6£868 thRei®fn COREGWHIS which a plant may
5 extend;
supporting a seedling within said opening such that at
least some of thé roots of the seedling are retained within
the conduit, and
using the inlet means to introduce a sufficient quantity

10 of a nutrient solution into said conduit to make contact with

the roots of the seedling.

-
This Sheet Has THIS SHEET HAS BEEN

LT ' RPLACED




t her eof . In use, seedlings (18) (only partly illustrated in FIG
15 2)- are restrained in the openings (4) by any conveni ent nmeans
and nutrient solution is punped through the apparatus. The

el I'i'ptical cross-section of the tube (2) ensures that the majority of
the nutrient sqlgbypged | OWs through the tube (2) : at its E?M@?Mmﬁﬂ'”t
t hus ensuring HHX|nun1and cont i nual contact of the solu on Wt

root ball of the plants. By uilgg the present invention, it has
been found t hat the plant growth i nhanced over prior art
arrangenents. Al t hough not wi shing to be bound by theory, it is

bel i eved that this is due to, not only to the increasg ontact with

25 the nutrient solution, but also to the better | ateral
the root ball which inparts a "tunbling” action to the )
97/ 43896 PCT/ AU97/ 00321 §
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8 nutrient solution as it passes through | eading to benefici al

aeration of the nutrient solution. The gromh rate of plants gr own
under these conditions is quicker, and the resultant pl ants appear
heal't hi er, over those grown by other hydroponic 5 t echni ques. The

-6l liptical surface of the conduit near the pl ant hohesmpwﬂwpﬁes a
better run-gffefsadeer ai n, thus reducing the entry of rain water into
the conduit through the holes mﬁy h woul d i ncrease the dilution of
the nutrient solution. It be appreC|ated that the above
exanple is given 10 as an |IIustrat|rn ols 0 ho—pfesent i nventi on and
that all such nodi fi ¢gaty ' reto as uoul,d be

-*‘ ithin the

n defl d in the

broad scope and anbit of this wnve .




THE CI:AJ—MSWNVENH ON ARE AS FOLLOVS: m~rav 9 ﬁoql
condU|t conpri sing an ngate nmenper whi ch i s open at both ends dnt
has a el l'iptical cross- sectlon sald
_Cons”ul!lmll&lmummm S Rtea e | Mzkeﬂm%w

as claimed in"d%ir wherein sal d gcondui t [ ncI udes openi ngs forned
t herein whi ch are substantlally co-axial with a mnor axis of t he -

menber t hr qugh oHAIMS DEFENISG it rﬁwmwm XREEAS FoLLbws:3- A hydroponic

apparatus. for use in hydroponic culture, said apparatus including:

at | east one conduit conprising an el ongat ed . ‘menber of substantially

el liptical cross-section, said conduit being provided with inlet neans

for |ntroduo|ngAuh&drqpunﬂaﬂuondﬂﬂﬁ|cmmpnﬂsingmam.emmﬁgdte @iginlbedr means for

allomnng nutrient solution to exit said conduit and openi ngs forned.

in said d&Hhehtist mpg;ghatv\/rbq;th ends and has a substantially
elliptical cross-section, said member being constructed

5 from a plastice material.

2. A hydroponic conduit as claimed in Claim 1,
wherein said conduit includes openings formed therein
which are substantially co-axial with a mihor axis of

the member through which a respective plant may extend.

10- 3. A hydroponic apparatus for use in hydroponic
cuitufe, said apparatus including:

at least one conduit comprising an elongated

member of substantially elliptical cross- section said

| condnit being provided with inlet means for introducing

15 a nutrient solution into said COnduit, outlet neans for

allowing nutrient so_lt.x'tion to exit said conduit and

openings formed in said conduit- thrdugh which

re;pective .plants 'may extend, said openings being

eubstantially co-axial with a minor axis of said

20' members.'

'4‘. A hydroponic apparatus as _CIaimed in Claim 3,
wherein said inlet means is associated with one end of
said conduit and said outlet means is associated with

an opposing end of said conduit.




f espective plants may extend, said openings beings \ t
with a mnor axis of said 20 nenbers. < J@?H&mg |yg1

co- axi al

~appar at
associ a

M
5.

of

S

A hydroponlc apparatus as clainmed in Claim3 or
sai d apparatus includes drai nage neans

said outl etsMmeang. nygaroponic 4pgWFHARONLE ¥1RAMAIMSIASCERZTH &P anyone

10

15

20

[err]

Claim 4, ‘wherein said apparatus includes drainage means

in fluid communication with said outlet means.

6. A hydroponic apparatus as claimed in anyone of
Cléims 3 to 5, wherein said apparatus also includes a

pump in fluid communication with said inlet means and

said outlet means, said pump being adapted to pump

nutrient solution from said outlet means to salid inlet

means.

7. A hydroponic apparatus as claimed in anyone of

Claims 3 to 6, wherein the cutout removed from :

said member in order to form said opening is used
to support said member, said cutout being attached

to a supporting structure.

8. A hydroponic apparatus substantially as
hereinbefore described with reference to the

accompanying -drawings.

9. A methoﬁhngf 'hydroponic. culture, said method
including:

providing é ‘hydroponic conduit comprising an
elongatéd member of substantially elliptical cross-
section, said conduit being provided with inlet means

for introducing'a nutrient solution into said conduit,

IR ot °' ™ sai 0 conaut ana sai ?@&éﬁf’fﬁegng M5 100

associ at ed wut41 M s am opposing end of S%Id condui t .

10

Claim4, wherein
in fluid conuni cation with

L



\
5 Clains 3 to 5, whrerein_said apparatus al so includgs-a ., ~ punp in f|UId
com"runli ﬁm I nl et neans and sai d outl et rreans sai d pump
bei ng adl W W} ll nutrient solution fromsaid outlet nmeans to said

tnl et freans.», A hydroponi ¢ apparatus as-clained,jn anyone
of d ai s 3to 6 wherein the cutout renoved from =~ * - - said
menber in order to formsaid open| ng i s udéd to support said

menber , sal d tout bei ng att supporting structure.
15 8. t;'tﬁ %p'p Jgt‘?ﬂin%ﬁ%ﬁ d?ﬂ‘?rail‘?'}f: sQlution &g Gxidef or e
descri bed r e t ceonpany dr.awi n . A
net hod of vg cf'rrhopgéﬁésgﬁl taE‘(rae d€ leasﬁet%gp open P‘?%cl‘"ﬁﬁ?‘ﬁ trﬁ}'ein |

providing atﬂwdipoﬂhEGHO@Ubiaﬁ@”mdf 88t8da said opening being

substantially co-axial with a minor axis of the member:;

5 supportlng a seedllng within said openlng such

that at least some of the roots of the seedling are
retained within the conduit, and

using the inlet means to introduce a sufficient
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10 make contact with the roots of the seedling.
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(57) Abstract

introducing a nutrient solution into said conduit, outlet means
(4) formed in said conduit through which a seedling (18) may

of the root ball with the nutrient.

(54) Title: HYDROPONIC APPARATUS USING ELLIPTICAL CONDUIT

Hydroponic apparatus comprising an clongate hollow conduit (2) of substantially elliptical cross section having inlet means (8) for
(10) for allowing nutrient solution to exit said conduit and at least one opening
extend, at least some of the scedling’s roots being retained within the conduit.
The elliptical shape of the conduit provides enhanced plant growth by allowing better lateral growth of the root balt and increased contact




