-2- HYDROPONI C CULTURE PROCEDURE AND DEVI CE FOR | MPLEMENTI NG | T DESCRI PTI ON
5 OBJECT OF THE I NVENTI ON The present invention lies within the scope of
hydr oponi ¢ cultures, namely cultures without earth, the object being to
achieve a substantial sinplification of the facilities and an equal ly
substantial increase in yield. 10 The invention is furthernore
related to the device for inplenenting said procedure. BACKGROUND OF THE

I NVENTION It is known that a hydroponic culture consists in an 15 _
artificial culture process normally perfarned in shallow buckets to which a
fertilizer liquid is added with a formulation that neets the nutrient

requi rements of a specifi g Typeopdnpt @L@gim%m@}[mlzg(ﬁ)o t hat }[M t[‘. gﬁgq;ﬁée
l'i ghting, which may al so rtl L al . and adequate concentrati on:
prgportigons of nutrients d@a‘?l{‘,‘éu 1 QR JMPLE] Igr owi ng condi ti ons
are optimal, providing far greater crops than those obtained by traditional
nmet hods. A series of other advant agessakRe ﬁ,%&herm)re achi eved, 25 such as
greater plantation density, perfect overaP root and plant protection

agai nst pat hegeriCd 8§eAHE, INVENTHONever , ) hydr oponi cR cul t:,ll‘ es prtesent nsa
vitally inportant ob LAer e lant - ys r ans.
The rogt (r)r}) a pl aﬁpépl gg%gﬂgougﬁ%%?e% ﬁlal%e yhtlﬁgg 30‘:ﬁ§f %ggggbl%get he
nutrients reQYPFEROBY-Ct KaLlHUNRS aneRmek oRlprbes diwhghauphsirtdl, stippor t
for the pl anbph¥ctaké Ny 't dH e a J5 @S hn L 2RARLS £G4 ¥LEYLESoHO: ROt

i r and.therefore . . . .
require ea t?ac191t1es and an equally substantial increase in yield.

10 The invention is furthermore_related to the device for

implementing said procedure.

BACKGROUND OF THE INVENTION _
It is known that a hydroponic culture consists in an
15 artificial culture process normally performed in shallow
buckets to which a fertilizer liquid is added with a
formulation that meets the nutrient requirements of a
specific type of plant being grown, so that with adequate
lighting, which may also be artificial, and adequate
20 concentrations and proportions of nutrients dissolved in
water, the plant growing conditions are optimal, providing
far greater crops than those obtained by traditional
methods.
A series of other advantages are furthermore achieved,
- 25 such as greater plantation density, perfect overall root
hﬁﬁ%%and plant protection against pathogenic agents, etc.
:%f~ However, hydroponic cultures present a vitally
zimportant problem in regard to the plant’s physical support
o @?%ns. The root of a plant plays a double role, namely that
-:?36 éfkabsorbing the nutrients required by the plant and that
L .éf“providing a physical support for the plant by taking
;giéot in the ground.
- Hydroponic cultures do not require earth and therefore
the plant’s traditional physical support means disappears,

35 thus requiring said traditional support to be replaced by



the plant's traditional physical support neans di sappears, 35 thus
requiring said tradi ti onal support to be replaced by ~S0Nne ot her neans

having no detripeat. epn 190, the crop in any of the Eb%@i‘t‘seh@ﬁ}ﬁe;qq\? BE m!
this regard, |n 1-as high granulometric SadIS,Jlﬁe na;s ;
rooting physi cal gﬁ al though this sand is occasi- enal -L-y,_m...-f

expensi ve and al so poses several limtations

difficult to obt
to the farm ng facility as a result of its nature and wei ght. Furthernore,
al though sand is in fact an inert matter,,it nmay carry harnful gerns to the
plants, as initial thorough washing step %heref ore being essential, which

furthernore dﬁ@'ﬂ@ar&c@ﬁ%‘é&hc@%%%may%ﬁ 8£ 823568 Gh@cb%gs a

met hod for hy oponlc culture using a unit for hydroponic,culture form ng

nul ti pl e chardifeladbh&fedhen 3Qyer BFPESES - stIPaFQlﬁeF?S?§fied18?F5m1“ﬁ§tﬁﬁl tiple

cascadi ng patfigy ogst he di agignfigbhbtizer samanel s assem shagger edopanl for
the plant roots thr h the different_strata which canstitute als

physi cal suppgis1 H@pﬁanwganﬁoV@%lpou%e”&,ﬁ £ (s &8 Pﬁcgﬁllﬁfnﬁ%ﬁfod do
not include sliaftiicudtpatal bekathl i fiar npsiuppoekpenEvd- and0GaUE8 doseboses a

device for hydr %aaoﬁal l. )éﬁy gwsngopL gt@arcrgﬂpoie%c{lgiﬁ# adrg gag_,eggq¥ gk an

indefinite I(fl‘? a palr super of wate
i npervi ous natt@rualturlemagrdcmmgbited al ong a | ongi tudl nal edge thereof and

seal ed al ong seal ing. hid Qghgg?y %Lszgntpa@@%ég%%% abergrt he

| ongi tudi nal direction of thé ?am na wever, sal evi ce _does not
contai n hol estal vay tdeemedharmfihe Qﬁr"tsnet@h fdgr oplart 8ddian oARitial

i nt er medijat e LhRARS N LAsRt iseRd) hed£SEoRESSR! RY QS THE | NVENELON The

procedure praoposed by th% i nvention solves the a ovg grobl ens in a fully
sat i sf act or y i¥gtRer Mo e has fafeHGtiNe BFIRPREGAAI ShEAtto provide a

rooting substrate for the plants based on coarse sand or sone simlar inert
et TOUREAI SN G ki spect [cal Y, sald procedure
on several superinposed sheets which, in addition to providi ng channel
units fo&sthe fer&%Q‘Qﬂbéé&&gétpfgﬁééé&UE§Stﬁe invention solves the
above problems in a fully satisfactory manner by
eliminating the traditional need to provide a rooting
substrate for the plants based on coarse sand or some
similar inert matter.

20 Toward this end, and stated more specifically, said
procedure consists in establishing a stratified laminar
support, di.e. a support based on several superimposed
sheets which, in addition to providing channel units for
the fertilizer liquid, constitutes a means of attachment

25 for the plant roots as it is fitted with offset holes
through which labyrinthine conducts are formed for the

_ roots, and thus, as the plant grows and consequently
.ﬁmrequires a greater stability, the roots become
'progressively lodged in the holes in the wvarious strata,

30 ;hereby providing an optimum mechanical attachment.

'_ The implementation of this procedure involves the use
éffa device structured on the basis of a plurality of
.Jéheets having different widths designed to form a plurality
i} df superimposed channel units of an indefinite length

35 fitted with folded edges for supporting a pair of parallel



means of attachnment for the plant roots as it is fitted wwth offset holes

t hrough whi ch | abyrinthine conducts are fornmed for the roots, and thus, as
the plant grows and 3a holes in the various strata, thereby providing an
opt'i mum nechani cal attachnent. The inplenmentation of this procedure

I nvol ves the use of a device structured on the basis of a plurality of
sheets having different widths designed to forma plurality of superinposed
channel units of an indefinite length fitéed with fol ded edges for
supporting a pair of parallel -4- cables or rods, the ends of which are
attached to supports of an adequate hei ght conveniently designed to raise
the mul tipl ecghdaseds nods | dloptands ©ft Wbicpeane orstagbedi hyg Luprbri®sns. 5

More specifigal Ly, aﬁg‘g{ru\é@éi %ggﬁ'ae vfe%@h‘éige%% r @wt@ difderent

angl es mhlch or m SUuper I npose ne S Wt n nmout h, the | ower
sheet bei ng metaipyecrbsaiehliepdds hENtEfEZAi s RARERES preRF R wi t h
hol es whi ch fgo,dheiypper sheet are spaced from each other according to 10
t he spaC|ng foreseen for the plants, the holes being offset %£®a$e | ower
sheets in°order t%Oﬁﬁh?%%%l5?@%%£%ad?%%"v%ﬁ¥QRﬁ e
| engt hwi se shapingf d&hﬁewﬁtabhgrmlst Iumlle:hCITaﬁﬂﬂsuy%aixtlSnpo'El’ai uptpa&unesh_eet
acts exclusively as _a physical ori f.or .att achi t whi |l e
the i nterned‘i”a'f% §h§8‘f‘§°‘¥ [PIO%%H N %w?%k‘?}hegetpa]ﬁln%ntfq%%aa ?ﬁﬁ'ﬁl oned
rooting effenmereasstheLuemamnmnghshyemmaamelprbmndeﬂewiEhthbleerwhlch
in the upper sheet are spaced from each other according to
10 the spacing foreseen for the plants, the holes being offset
in the lower sheets in order to achieve a "cascading™”
effect based on a certain lengthwise slant of the overall
multiple channel units.
The upper sheet acts exclusively as a physical support
15 for attaching the plants, while the intermediate sheets, in
addition to taking part in the above-mentioned zrooting
effect, constitute cascading channels for the fertilizer
liquid which is supplied through a tube with multiple
outlets positioned within the recess of each channel unit
20 and which flows on all of the channel units, cascading from
one to the other and thus providing irrigation and
oxygenation to the roots of the plants.
The lower sheet or channel unit acts as a sump for the
residual fertilizer 1liquid, which is recycled and is

25 therefore used in its entirety.
DESCRIPTION OF THE DRAWINGS

In order to complement this description and help to
\53O“;§rov1de a better understanding of the characteristics of
| '3the invention, a set of drawings is attached to this
=__"_.,'.specification, being an integral part thereof, wherein the
é;following'is represented with an illustrative, non-limiting

i tharacter:

735" Fig. 1 shows a schematic, cross section view of a



liquid which is supplied through a tube with nmultiple outlets positioned
within the recess of each channel unit 20 and which flows on all of the
channel units, cascading fromone to the other and thus providing
irrigation and oxygenation to the roots of the plants. The | ower sheet or
channel unit acts as a sunp for the residual fertilizer liquid, which is
recycled and is 25 therefore used inits entirety. DESCRI PTION OF THE
DRAWNGS In order to conplenent this description and help to 30 provide a
better understanding of the characteristgcs of the invention, a set of
drawings is attached to this specification, being an integral part thereof,
wher ei n t he Hyadopuimig: | sull epreseddeicten tthbancekedst aatdw@dingortd i bhei ng

character: %%.ec ofFitgl. eé%%%b?n%%pggg ic, cross section view of a

-5- hydroponic cul ture I cat according to the object of the
present inventi ofidki §. sRowhcwschesghénmt $tde sileyadliorat LoRI1ILBAgRELdI nal
section v el {he VIR Gor ShUNad i dDCsREBY! BN Sche OBty i8uBCeendiag to the
A-B section line Iin said figure. Finally, Fig. 3 shows a schenafic,

per spect iSve aficerdng ke dd\d Ac B Feqtdeni dANCPREFERREDE EWBEDL MENT OF THE

| NVENTI ON 10 Fiddllhherexanplshffs a peRshhEdd, epdashdeiives Raey bR t he

drawi ngs, a hydropagnic culture .device is shown conprising an upper sheet

(1), preferéﬁﬂeydﬁ&&é’eofmplqé’sefsit&,‘mi'n the formof a |ongitudinal band of an
indefinite length which, with

PREFERRED EMBODIMENT OF THE INVENTION
10 In the example of a practical embodiment shown in the
drawings, a hydroponic culture device is shown comprising
an upper sheet (1), preferably made of plastic, in the form
of a longitudinal band of an indefinite length which, with
the assistance of a pair of lateral supports (2) composed
15 of cables or rods, forms an obtuse dihedron, a second sheet
(3), considerably wider than the previous sheet, also of a
plastic nature, preferably opaque, in turn forms an acute
dihedron and is supported by the same cables and rods (2),
and between these end sheets (1) and (2), and a set of
20 intermediate sheets (4), also having a dihedric  shape and
supported by the same marginal filiform elements (2). The
number of intermediate sheets (4) may vary according to the
specific requirements in each case, namely the type of

plant being cultivated.
25 A cover (5) provides an initial protection for the
small plants or seeds at the start of the culture process
- and protects the first roots from the light.

.H?;f: The upper sheet (1) is provided - along its median
iﬁ'line, i.e. the dihedron edge formed by said line - with a
SOIiﬁiurality of evenly distributed holes (6) which correspond
7to the spacing foreseen for the plants to be grown, each of
the intermediate sheets (4) being in turn provided with a
~__.ffqumber of holes (7) identical to that of the upper sheet
”;ﬁ il), although longitudinally offset in a staggered wmanner,
' “§SF as can be seen particularly in Fig. 2. The last sheet (3)



the assistance of a pair of |ateral supports (2) conposed 15 of cables or

r ods,

' ' bly wider than
forms an obtuse di hedron, a second sheet (3), considera \
t he previous sheet, also of a plastic nature, preferably opaque, in turn
forms an acute dihedron and is supported by the same cables and rods (2),
and between these end sheets (1) and (2), and a set of 20 internedi ate

sheets (4), also having a di hedric shape and supported by the sane narginal

il [ [ 4) may vary
filiformelenents (2). ﬂwermroflmeHmmauawmas(
according to the specific requirenments i A sach case, nanmely the type of

pl ant being cid tayat£d-oR%01es. A COver (5) provides an initial protection

for the small plants or seeds at the start of the culture process and

tects the firsti®oohs Fhagmeheirtiitghtesthid ispieer kyhedle (htermepriavieded -
glr gngci ts nmeditadedd Ngq)i . q.eetdq%gmmﬁogég?%;a) &%?gEdirp%aslafedd I k{;l]g Fﬁ\é\n th a

lurality,. of .evenl j stribdated hol e ch "correspond R
ggaan; foreﬁgﬁﬁ:¥ zq%efﬁﬁ%&ﬁs Yige giewhtarertsky adesi aseamidiate

sheets (4)5 beilregruiin trubm s @¥ bdetowidde i HETRRRpEa PR S 4.1 4 H80) L8 eﬁg
that of the qgggﬁl§hqg&ﬁ%l), al though TongrtudinalTy ofts g

manner, 35 irticularly in Fig. 2. The |ast sheet (3)
-6- is devoid of Wslaerding thetbhanseruomits, estahigsshied et he) acts

. . , . fic
[ di at e csha [ t.ub syé8-8 are installed for t )
fortilizer i qui glfssim‘xﬁfpcyh L e %RR%Q%SE%I | PHERY sEhenelane s
transmtter PGFeadeqtars Eenpétatrpet cont raibstrates etet woetf BebbhiNg

10 attached to the sheet by lodging inside the holes (6), the
first roots being protected against the 1light, the
intermediate sheets (4) also cooperating in said physical
support function in view that, as the plant grows, the root
in each plant first reaches holes (7)., then holes (7') and

15 so forth, in the event that a larger number of intermediate
sheets (4) is provided, whereby rooting takes place at
different levels and the mechanical attachment of the plant
increases as its size increases, thereby remaining
permanently stable.

20 The channel assembly is assisted by the

water/nutrients and temperature control tube (8). From this

tube emerges, toward the upper area above the upper sheet,

a micro-tube or similar device for feeding each watering

unit individually, so that the roots of the plants are

25 fully immersed in said intermediate channel units, the
fertilizer liquid descending in a cascade by virtue of the
longitudinal offsetting between holes (7) and (7°), down to
the lower channel unit (3) which, as previously stated,

,Vfgacts as a sump for the excess fertilizer liquid.

_301 : The longitudinal offsetting of the holes (6), (7) and

’ (7') is oriented in the same direction as the slanting of
the overall multiple channel unit, so that at the lower end

+(9) of said channel unit, i.e. its outlet, a general sump

_j is established, not shown, wherein the liquid fertilizer is

| “35H recycled toward the starting point (10) of the multiple

d



According to this structure, the upper sheet (1) acts exclusively as a
physi cal support for either the plant's bare root or for its root and
substrate, the root becomng 10 attached to the sheet by | odging inside
the holes (6), the first roots being protected against the |light, the

i nternedi ate sheets (4) al so cooperating in said physical support function
in.view that, as the plant grows, the root in each plant first reaches
holes (7), then holes (7') and 15 so forth, in the event that a |arger
nunber of internediate sheets (4) is pragvided, whereby rooting takes place
at different |levels and the nechanical attachnent of the plant i ncreases as
its size incepases] thet ebyrremai imtregyyedr esee mthereztfabl e. The
channel assenbl ed t ter t.r

t enperature contr% © k§°t58?8hi%on1?ﬁléagﬁbgﬁégg%gés 8$§¥%§i e upﬁer area
above the uppke scheemgathuerba}tutga wracs mdcorday de ftdre fladdi ngiresch

wat er i ng U”'RliﬁdéHbQHai yFlio hat the roots of the plants are 25 fully
imrersed in said 1 nternediat annel units, the fertilizer liquid
descendi ng in a cBstaddepyripEioe Gﬁe@h@QQNRﬁt%@?%aﬁxéﬁﬂ§éY@|ﬁ@rbéWMeen

hol es (7) aﬂéxﬁ&r& cﬂpwehéosﬁm%éd@M%oCh%@@@sﬂ&N& £33 88 RnRviously
stated, acts.as a r the excess fertiljzer ui d. The
IongltudlnallﬁY?%E%??nﬁn fChe AHAELI) | ?ﬁﬁv¥ﬂﬁjW#%?F ??“brlented in the

same direction aSTmélem&Itaﬂrtuamg ofsHdpe ,ovetaé| amdl tdtanghamel ofinithe so
that at the Ifmer end of, .sai_ d chann

I I
SUMp 15 oot ABFFITRGE HOT MTORE SnEREFRCIRE PRATIIET aiq itrnat iorBs Bl @
recycl edi 9 owanel ¢$ﬁ£8¢©f¢frgh¢xnnuenqium ief i lmeld.i pl e

The terms of this specification should at all times be

taken in their ample, non-limiting sense.



-7- channel unit for the integral use thereof. The roots follow the path of
the liquid fertilizer, the rooting thus taking place according to the ful

lines (11) shown in Fig. 2. 5 Thi s description need not be nore
extensive fQ[ Al BXReERPcE he subject to understand the scope of the

5 s ;
I nvention an es deriving therefrom The mat als AT eY-NuS
and arrangen‘gnuﬁlnﬁﬁﬂﬁﬂﬁmnt s are liable to variatioh rgggoﬁ‘d?qgﬁﬁzﬁlm
alteration t ce of the invention is invoIVed“mIHéﬁﬁéh_ of ¢
this specification should at all times ke taken in their anple,
non-limting sense. REPLACEMENT SHEET CLAIMS 1. Procedure for hydroponic
culture, characterized by hanging, freommagpair of slanting parall el
filiformsupports, a nultiple channel unit based on superinposed | anm nar
strata having different w dths, which formdi hedrons having different
angl es but w.th @reesdumenoufby t heydppesnisheetculeiung ,pr ogsdedtialdpg its
medi an line, .w.th a plurality,of evenl Lstrihu nQl.es I ¢h respond
to the spadqﬂf%%¥§§§€ﬁdfép ¥Rggpﬁ§n?g¥§§5§§ %Bo&%ﬂgpﬁé'iﬁfﬁgn%dPg?é sheet
or sheet$ beimglpnovindedanitheh hibbtormwfsuppay §.denmudslirie channetl the
upper sheet %&hoyggeéoaa' t%&%&q%%és Shnifad SAoael edoAPOACEnL Wi Ch are

[
oriented in e sane directli anting of the overall _multiple
channel uni Perfrgaties LBvREFAISHEE? EiaRl iddvoicd B9 Keies ChpRR8LdER1to

establish, aQRGpIal eachaangl pYaths FoH tind €6a503%1) 10 herwéhe
fertilizer liquid as melugﬁs a Etagﬁere patg for the $Iants roots. t hrough
the differed® strfAP9957E nRARSr Fhat dPLEPE: FIWT h&FEPE T oh8Ei tut e
t he physiccaldiffdeideng suppoat iwra sedrthed atss s2idDetireeaf 6urthpkeseati ng

t he hydroponic culture procedure of O aim1, characterized.,in.that it is
formed from SHCkHENEE BBAyBELy L 6F Tk PRaaPi HEPESTBnbeh Gt S TonRe: a
substantially obtuse dihedron attached through its narginal zones to
filiformguides 9Lyice for implementing the hydroponic culture

i ze

procedure of the preceding claim, essentially characterized

15 in that it is formed from a laminar body (1} of an
indefinite length which forms a substantially obtuse
dihedron attached through its marginal zones to filiform
guides or supports (2), and which, along its median line,
incorporates a plurality of evenly distributed holes (6)

20 corresponding to the spacing foreseen for the plants, and
hanging from said lateral guides (2} is a lower laminar
body (3) devoid of holes which acts as a general sump for

the device, while between the laminar bodies (1) and (3)
several intermediate laminar bodies (4) are established

.25 which determine the equally intermediate channel units
e ”“1&’provided with holes (7-7’) that coincide numerically with
'“13 -?those of the upper laminar body (1), although they are
T fiongitudinally offset to correspond with the general

.slanting of the overall multiple channel unit.

R P Device for hydroponic culture, according to Claim 2,
50 éharacterized in that within the recess of the laminar
e bodies which determine the intermediate channel units (4),

tubes (8-8‘) are established which simultaneously act as

35 suppliers of fertilizer liquid and as a means of heat-
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supports (2), and which, along its median line, incorporates a plurality of
evenly dlStFlbUtednhﬁhaﬁnéﬁ%mﬂnmbeﬁpondlng to the spacing foreseen for the

pl ants, and hangi ng raI guides (2) is a |ower (Taia aar ~PogyT—
M!‘;‘!mﬁﬂ a general sunp for the de ﬂ%‘erglg o g 8 BEEN |
) and (3) several internediatell.amn LAGER es f

(3) devoid of holes
bet ween the | am nar

(4) are established which determine the equally internedi ate channel units
provided with holes (7-7") that CO|nC|dQ9nuner|caIIy weith those of the
upper lam nar body (1), although they are longitudinally offset to
correspond ener sl of e r ile an unit.
3. Device f\(,)égrtngjl gg%ﬁgn:&c gl%llet urég&tgggor‘é%%g e aéémrﬁ%y,att‘%ar a%?er??leed in
that within ftelretlirlé@éﬁgs oft geie /| ardmartivadi e%awﬂl chubles er i n@’ t hefeed

i ntermedi at ¢ 6hanngle URi; 551(14):0 %y;eéhé&; 1§e1} cﬁ{a{?nrfeslt %l?lll'tsﬂg(ie\éh'(@l?

simul tanously act as suppliers o ertil |zer liquidand as a nmeans Of heat
condi t i oni nga&ike %%¥%H%bz%¥a1ﬂﬁ@lﬁen%%$%ﬂ@#%9oﬁrpﬁe‘Fé?tPPFiﬁmeﬁﬂ§é?f

ener gi ng o r Ragded tiReS (B &9 diwasthdhe SPPErtar €Re abewert BBaHBREr sheet
(1) a deV|ce f.or f eding,each watering unit individually through the holes
(6) of the USFér SHedPIED) acss @faf SHTE t ubes (8-8') REPLACEMENT SHEET
feed fertilizer I|qU|d to aII the upper channel unit holes (6), said

fertilizer k{qui e%%%%a%B ne I?§§Ewﬁgla ghgnggl gnbiag é Eg t he

ot her, down t'o the ower un At ¢h2§EP59489," Surmp Vi ce
for hydroporingd &ul tqmacatmmdngrt dlhataiats t2h©rl®yelch©m<&c(%)r i Qédtha t hat
at the ligwe ) ¢ l:ti gl anpe b hed
mherefrgﬁlt gng g%s ?ep%?ﬁ|§gﬁk Bgﬁugglggr%gggkﬁéghgag?gé§ﬁg§éﬂngéend (
10) for itseKgessr égséilgzepedigni ﬁShyGﬂaﬁéﬁﬁct@wardréhea@@ﬁﬁauﬁgdto any

one of Caingoe?d terditeh&;aqt eepyzed in that on one of the lateral
| ongi tudi nal guides (2) a cover is attached for protecting the roots from

the |ight.
5. Device for hydroponic culture, according to Claims 2

15 to 4, characterized in that on one of the lateral
longitudinal guides (2) a cover is attached for protecting
the roots from the light.
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