PLANT GROW NG ASSEMBLY STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT [ 0001] Not applicabl e. BACKGROUND Field of the Invention [0002]
Thi s i nvewDi2ot/edoat es generally to the field of grow ngCplusnes/osr4e! i mat e
controlled facilities. I\/bre specifically, the invention relates to a nethod
of growing plants in a grow ng room Background of the |nvention [0003] The
commer ci al process of pl gﬁ{AN %WJMM’QSQEMM{ﬁem ng of plantlets
typically occurs in large greenhouses During this process, individual
plantlets are grown in small plastic |liners dispersed across a flat. The

flats themsel ves STATEMEN A RPN dHRERARLE YGPROMNIOIRIED 0N vari ous racks
or benches at a uniformh eates a nunber of
inefficiencies in the gro&?%gﬁprocess |ne?%gﬂﬁgib struction of light, dead
ai r spgemiamMstgpplijadlzent pl ants and poor |ight transm ssion through the
flats. Additionally, the care for the plants requires extra manual |abor to
nove the liners and renove the plants fromthe liners. [0004] A grow ng
room such as disclosed by Kertz, gcgkgReJi®gh No- 5,511, 340, incorporated
herein by reference, denonstrates a green house structure for increasing
producthidldtoy theyinwetibn cal | y arrangi ng and growi ng plantlets on hangi ng
sheets. [00 There is.a need w pl s for ended.periods of tine
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over extended periods of fime. Furthernore, he "populati on continues to
i ncr eageorand ur ban areas expand, the demand for food crops wll increase.
There is also the need to address the spatial requirenents of plants

devel opi ng beyond the seedling or sprout stage and do not require renoval
of gerq&&@b@dmpbﬁmémﬁkﬁu&fon1the facility for replanting. Further there is
a need for a grow ng systenlthat al lows the private honeowner to grow

pl ant s PM3Ini e epstsereipl pioses cdrbaming ogesminatie ad ﬂiﬁ@i@wng b dplendlets[tppodly
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i ncl udes a hangi ng . . .
various racks or benches at a uniform height. This arrangement creates a number of

inefficiencies in the growing process including obstruction of light, dead air space among
adjacent plants and poor light transmission through the flats. Additionally, the care for the
plants requires extra manual labor to move the liners and remove the plants from the liners.
[0004] A growing room such as disclosed by Kertz, U.S. Patent No. 5,511,340, incorporated
herein by reference, demonstrates a green house structure for increasing productivity by
vertically arranging and growing plantlets on hanging sheets.

[0005] There is a need to grow plants for extended periods of time in a controlled environment.
For example, growing systems are needed for growing livestock feed, grains, and food crops in
a controlled environment over extended periods of time. Furthermore, as the population
continues to increase and urban areas expand, the demand for food crops will increase. There
is also the need to address the spatial requirements of plants developing beyond the seedling or
sprout stage and do not require removal of germinated plantlets from the facility for replanting.
Further there is a need for a growing system that allows the private homeowner to grow plants
in high density urban areas to cultivate fresh produce.

[0006] Consequently, there is a need for a new vertical growing apparatus to maximize the

benefits of the vertical arrangements of a growing room.



menber having a substantially planar configuration, oriented vertically. At
| east one carriage is disposed on the hangi ng nenber to support grow ng
pl ants. Avoubroamioodel i very system has a conduit to del iPcgruspansm®ass to
t he hangi ng nmenber and to recycle any unused nutrients. [0008] In a further

enbodi nent, an apparatus for su r{in row ng containers in the grow room
conpri ses a support skel eton adﬁ%i%%&@"ﬁ@“%grti cally supported in the grow
room thf7Skeh ehRRathd Ghd ARl fol @R in® PRnkEMSA lofovaHPRASh iRGIRE! ifgne or
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reservoir collects unused nutrients and conmunicateS with the supply.

Addi t i deBll yin a fuethereerabadainente s eppigatfis for suppastiag ew@Wing epntpinerstip ek giow t he

ar o 1 980 ReGRLEN, SGERS O Sbl Y0RLT RO 00100 i B ESRYELANSd |

t hr ough €goi ng has ra roa

f eat ur egcland ihaaduni 4dtasaduanngie suppbrit Membdrviadt dnenori MorEeks fohappérhéhe
detail ed description of the invention that follows may be better
under stBOYNEAQHRICHnal features and advantages of the invention will be

descri h WaatLar b ' : [ tion.
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and scope of the invention as set forth in the appended clains. [00
Thus, evhodimettsswitle der upely. hadeditinnadlynphe wecraoic entshdrafdr andistandeeander ¢ and

advant ages.i ptended t o address various shortcom ngs associated, with certain
o or o i S oA RS T el A PR O S It o5
other featmres, will be readily apparent to those skilled in the art upon
readi ng the follow ng detailed description of the preferred enbodi nents,

and by [pEflerficnigrageingas audionap siljar goadia thicfggureppnErR cipEstrRdpataIds Of theHE
CRAN N ABAA R BB B ARG S AP OIS SRR R o
whi ch: [dddSjoolfi guidétionAl fehfuttstana tadsanaghes onthzlinvdngioh afill de glequtibbg heaaftef or a
grow T Otl?eT form the subject of the claims of the invention. It should be appreciated by those skilled in
the art that the conception and the specific embodiments disclosed may be readily utilized as a
basis for modifying or designing other structures for carrying out the same purposes of the
invention. It should also be realized by those skilled in the art that such equivalent
constructions do not depart from the spirit and scope of the invention as set forth in the
appended claims.
[0011] Thus, embodiments described herein comprise a combination of features and
advantages intended to address various shortcomings associated with certain prior devices. The
various characteristics described above, as well as other features, will be readily apparent to

those skilled in the art upon reading the following detailed description of the preferred

embodiments, and by referring to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] For a detailed description of the preferred embodiments of the invention, reference will

now be made to the accompanying drawings in which:
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[0014] Figure IBis a cross-sectional view of the growi ng sheet at Detail
| B shown in Figure IA; [0015] Figure 2 illustrates a frontal view of the
growi ng sweebiwuseonat ure or potted plants for a grow r o®cT/USe@2O51989 gur e 2a
illustrates a side vi ew of the grovvi ng sheet for mature or potted plants
for a growr illustrates. . a frontal view of a skeleton

Fi
suppor tIH3 psglgﬁtl 19[1% fosp n&dwe%o 3 growineshedt for # $18MAP ™My i ew of t he

skel et qpyiquARgLt 19 is c%&rsgsegtldﬂaf NeRl Aite BRWEL Sheed ABIRLi1 TBIHESN P Figure
illustrates a side view of the skeleton support of Figure 4; [0020] Figure

6 1is als%hematlc of a top view of the growi ng room [0021] Figure 7

illustrates an Ievtan|e of a wat ecycling systemf a grow
oom - MU g8t B e 5 Rt Vi SbloderduS e R M iR 8y T P
syst emdrow réorl! ow room DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0023] The fol 1owing discussion is directed to various enbodi nents of the

i nvent ilBH6] Alighedghlleietcsr sidsrdcwiof thregrewdnshdgrtnionmaturapr beftqdrlends fad: t he
enbodi o scl osed should not be interpreted, or otherw se used, as
limti thée stope of the disclosure, including the clains. In addi t i on,

one skibdigd Higurt Bell@stiatewhlffontan diensdfandclctoatsuppvet fooplaomj ng descri ption has

br oad aF(ﬁI i cation, and the discussion of any enbodi nent is neant only to be

exenpl dPY8lofFigwsd ibwsates adiontal xicw qfdhe slﬁkeéqﬁlcﬁeap%ﬁ Figpisedt with plapt kagkets cope
of the [ ?jd ?%erej 1ll'u§fgt%bdd H& &1%? o?'th%'sﬁ@leto OIEIES&fﬁ% 941 I hat enbodi nent.

[ 0024] erring Initra ure 1, wn an enbodi ment of a
pl ant dJo@w riggappas amhsmhﬁc oifatobenqﬂafﬂlegrmnglg)oassenbl y. The plant grow ng
appar at us 10F| nCljJﬂ anar sheet 12. hav;f_1 gW Y:]\pl lity of plant holders
20 at t dMH8d THEF “Ptﬂﬁte fei g aHPANIY PhapYalfit rReding. SYTRR VRdef™®12 nay
be of apymmaierial capable of supporting the weight of the grow ng nedia
and plants. In enbodinents the material of sheet 12 is translucent or |ight
penet r di22), Bgwoh 8asa perapestiveside vigwlof aeraseraecyslisgsystos) foFegravneoopr.opagat i on

of light through a growi ng room or greenhouse, the material of sheet 12 is
substantially translucent such that the plants receive light to grow

[0025] In al tBETAILED BESCRIPEION, OF THE PREFERREDA MBEDBMERTSWM t hout
mat erial such as cut outs 14. These cutouts 14 are configured to allow the

maxi mal[033ls skge falfowing riscaprdory ds edirectgdt toe yrEeus Wh@mentsmédhﬁgmwom ant's

growt h’Al(’a{ougﬁ) RALS %mrﬁ&@%fttngsesettﬁ%%hﬂ&ﬁi rﬂa@t‘t?eglglle%e\freaf thte ?n‘t?owﬁﬁents disclosed
should not be interpreted, or otherwise used, as limiting the scope of the disclosure, including
the claims. In addition, one skilled in the art will understand that the following description has
broad application, and the discussion of any embodiment is meant only to be exemplary of that
embodiment, and not intended to intimate that the scope of the disclosure, including the claims,
18 limited to that embodiment.
[0024] Referring initially to Figure 1, there is shown an embodiment of a plant growing
apparatus 10 of the plant growing assembly. The plant growing apparatus 10 includes a planar
sheet 12 having a plurality of plant holders 20 attached thereto for supporting plants in plant
media. The sheet 12 may be of any material capable of supporting the weight of the growing
media and plants. In embodiments the material of sheet 12 is translucent or light penetrable,
such as translucent polymers or plastics. For the propagation of light through a growing room
or greenhouse, the material of sheet 12 is substantially translucent such that the plants receive
light to grow.
[0025] In alternative embodiments, the sheet 12 includes areas without material such as cut

outs 14. These cutouts 14 are configured to allow the maximal passage of light and gases to the



12. [0026] Additionally, it is preferable that the sheet 12 be nade of a
material that is gas perneable. Synthetic polyners, such as polyethyl ene,
pol ypr opywerre10/0MB®opl asti c, poly-acrylic plastic or othecs/usasee/okryenn t o
one skilled in the art to be gas perneable and translucent. [0027] In

enbodi nts. Iant row ng apparatys 10 has a.wdth W of. betwee
three fUN WifQULBRGLIng e Hagr grw@p e %Palﬁgfow—%tgﬁ SRUsBURl ihpeEl ATl Sheh
about fjpur feet. In further enbodiments the plant grow ng apparatus nay

have a length Ls that is between about four feet and about twelve feet,
wi th a [pref ekddigoriaBpgithisofrcteabla thagrthd ebect i ht)onﬁtdeed)fevefnatﬁle@t that is gan be
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the shegistiddr bt&iel%oz&é khoreh ﬁfbne[sﬁ@l%gln e afthe be gal ep@sAtt aid wndlutdgor por at ed
in the | ower em%gd the grow ng sheet 12 is a tension weight 16. The

t ensi orl083&; dht wegnts Ment geeviag lpaparates 40 heya widile /7 of beterepn plecat thieg et al
conf i guy ad, f.0f &p Pée}" ﬂngeﬁa&ﬂ h9ffech ea{%)%h 'EhrEe f&.{ﬂ anﬁha%%ﬂu ]fgl.ll gﬁegtr. hql,dipded he

pl ant grow ng at n-a enera ver

conf i gLHhﬂ:iokiﬁﬂents[ ﬂh@ @)&]nt Erowai emiamﬂmmmﬁ hzivl’e:ea lsﬂgEtL ﬂh%t aﬁfétvhwnd’bbﬁt 80r feee
constructed from bi ol ogi cal pol yners such as an organic, renewable

al ter _ne?tnfi\i‘émt‘tdwﬁléfﬁ rf@ﬁtewﬁh Bﬁ%farr%lepﬁ@wf REPWphfcet '@eaerH‘I Jewen fegtarlbppn oy
pl asti G5 R e&’ﬁﬁ?@ﬁ%lm%o % Iﬁj ?459@1(9%15 aﬂ%ml%ﬁae 'Qi'g Rt ¢ Quser

constructe as a to support ow ng pl ant In
prefernhdpbnmnﬂepmmbs:mmmﬁeﬂhﬁ&m$ﬁ¢mwdnd1ﬁmbﬂaﬂézzﬁmamﬁummMStructed of

cel | ul ose, | | ul ose from pl.ant and m.crobjal orig is edible by the
Bovi dad NPT, AEPaRA Y BEMECorGULEd 1t dolspyos e IRr g g B2 5 pi gs.
By gr owkiighn \%lgﬁtt BNt TH (MG @&%hﬂ( R@I%y ﬁ{chfd% %doa§ 4ee! &'6%{& %gid IR aPRAhRrial
barley, alfalfa and wheat grassS, the Ssheets and hol ders 20 can be fed to

t he aniooafiguricd fqa[@pplyml asshghtptce&@mosthaslieatbb?r arsidmldlgg Qm@ybanagrw\h@g epeiates sheet
10 and hal ders fﬂ’g*‘g (Lel ﬁ%‘ nl mal, and the plants will not have to
be har VA slflé@e??% Y i Pa%arrtf\%l K¥ar at us 10. [0030] In further

enbodi MenYs Thlah eabbaineat ihe shEDLIS 2BERSIHER 20 Ard dd@sthicdr foorh Biolddigal ?B?ﬁierslz may
be | ayered and have an inner core sheet 11 of polyneric materia

suppor tSugly a 48 aEEee. renewablidaliernadiys via Hictolchebasagh dobimes un#erid ovietliulrgesheet
13 of asrf'ar?LLSg ﬁﬁ%t?cs”ﬁhga%sgéd eée%ﬁir%%&%ﬂcé@% r%# s 95 e of%em\ghc%nﬁhf&'fét Sus o O

exanpl e, ner cor rrs&d en po ypropylene
st r andsheand anbiéolden2d teanigpert tiauirewingqaitd. nlg mmﬁéds ethBodimynioethe elingetsi ed of

cel lul ose. 031] In certain enmbodi ments ed is integrated into the
surfac émgfhoﬁ ghéléﬁf cqustrypigd gf cellulose. Ceﬂulose gom plant and r%lcroblal origins l’is

edible by the Bovidae family, including cows, goats, sheep and the like, as well as pigs. By
growing important live stock feeds or feed supplements like oats, barley, alfalfa and wheat
grass, the sheets 10 and holders 20 can be fed to the animals intact. This represents a labor
saving step as the entire sheet 10 and holders 20 can be fed to the animal, and the plants will
not have to be harvested from the plant growing apparatus 10.

[0030] In further embodiments illustrated in cross-section in the Figure 1B, the sheet 12 may
be layered and have an inner core sheet 11 of polymeric material for supporting the sheet 12,
and a removable inner and/or outer covering sheet 13 of an alternate material for supporting the
growth of the plants. For example, the inner core sheet 11 may be comprised of a woven
polypropylene strands, and the inner and/or outer covering sheets 13 may be comprised of
cellulose.

[0031] In certain embodiments, a seed is integrated into the surface of the sheet 12 and/or
holder 20. In order to integrate or insert seeds into the vertical surface 25 of the sheet 12 or into

the holder 20, the material has to be loosely woven, or have a loose matrix of material. The
4



hol der 20. In order to integrate or insert seeds into the vertical surface
25 of the sheet 12 or into the holder 20, the material has to be | oosely
woven, orwbavw/d4d000se matri x of material. Thel oose nat PCX/Usko0omsi9the roots
of a growing plant to anchor the plant in the material of the sheet 12

and/ or _hol der .20, By _integrating.the seeds into the surface .of the

mat er i dPOSeiatyix Allg Glaire%?ﬁ  SHASRAPLAT 19 apFkar dheaplaniia dhe @aﬁeﬂele%fttgf‘cweet
Furtheryn di%r BOREE 2d- 2B Rdchofidehe 3Qd8 flto 8% RrIBAHShE thaRAAL $Can HRuURE

while the seeds germnate.  Gains in particular benefit fromthe see

i nt egr atinoved astaowhdie andifedrtp dilvestdcks Hmether] theashddtd2 ahd lhdlsler 2Dactas amigays toend t o

be grass |i ke and,capable of .grow ng, to high .densj.ties. in hort ampunt of
e, AGRIRY BRaley s e SPORcst 4prES B Prrobd BERAGRNE o R ner
appl i cahicgRgon ikl th afterl GMEMNGt APRAIAE USIdEO 20V 4shthby t@dr BtRdgageklE sRY be
sold to private custonmers who can |ay out the sheets in a garden. [0032]
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such as a Ret or woven material. [0033] In enbodiments plant hol der 20 may

have a heldir ROy betsimeetnd alfoutmaseraal i preferabiyd imbernteablaetof water, Tiealpivengashol der

20 may have a |length | p between about two i es .and abo t feet. Thi
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10. In further enbodinents rows of plant holders 20 are spaced di stance dr
apart . Pssgeaveudythpgravgng aictiac neplternasivglcmbadineatsp thersuparbsteicove eeplentcal | y

fromh i i f : 34 | der 20 is
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m crogreens, hean plants, herbs, spices _e?nd ot her, smal | . vege%]gbl e plants,
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possi ble to enti y prevent gas exchange at the root level In a plan
i ncr eaginntye phet ooplaitubang gritvendn e plane gopwong agparatai E). tlo fartiayientbodfments

rows of plant holders 20 are spaced distance d, apart. Distance d, being sufficient to allow the

by

plants to grow vertically from holder 20 without interference.

[0034] The plant holder 20 is sufficiently sized to hold a seedling, and in further embodiments
the plant holder 20 is large enough to hold a small plant. While preferable to grow micro-
greens, bean plants, herbs, spices and other small vegetable plants, it can be envisioned that the
plant growing apparatus 10 is capable of supporting mature plants.

[0035] Without being limited by theory, it is possible to entirely prevent gas exchange at the
root level in a plant by increasing the moisture content of the growing media to a point of
saturation. This situation is unfavorable for the process of growing plants and makes a means
of draining excess water from the growing media preferable. Thus the holders 20 include a

drain 21 to remove excess water.



saturation. This situation is unfavorable for the process of grow ng plants
and nmakes a neans of draining excess water fromthe grow ng nedi a

pr ef er ablwoO 20twm4dohe hol ders 20 include a drain 2 1 to PERIISR00Q06E8%

wat er. [ 0036] The plant growi ng apparatus 10 is supported vertically by a

hangi ng neans 3Q. The hangi ng means 30 ingl udes a ha |n menber. 32 and
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rockwool grow cube 46, such as those manufactured by G odan(r) Hydroponics,
with a‘ﬁP@ﬁPmnﬁﬁngHb? b8y fibrous mineral wool with high water retention
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i nches an about Six inc I'n enbodi ment's ant grow ng
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agai nst the sheet in a T-shaped configuration. The pocket sides 44A fold in
hal f vdtackwabl ¥ a fdmoust hmeysbwioet wish highmwatarcfentios andhgdsaietméatlgy @rdp,@rtmach

that outer face 44C fits .flush aji nst. the f 8.0of wvertica hee In
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Wwre, I NS S Or ars xenp ry structures WI mtation.
Sui t ablSesdidr hfff@ halE Vﬂ&éﬁ@b@&f Etl batiop 448 dolds 4 ﬁ*@@ iat%rﬁlély EWpai t es
uti I Zi R IR egs %§h5 s% o faldud S IdigLal SEERPHE MENERbddiRente ik eabd [oad

carriers 54 may be of
Figure 2A, the pocket unfolds to provide the pocket 44 for rockwool cubes 46.

[0039] Referring now to Figure 3, there is shown a plant growing apparatus in the form of a
skeleton support 50 to hold plants. The skeleton support sheet 50 includes a frame 52 having
vertically extending load carriers 54 coupled by an upper support bar 56 and a plurality of racks
58. The vertically extending load carriers 54 may be any structure and material suitable for
tensile support of loads. Rope, wire, chains, rods or bars are exemplary structures without
limitation. Suitable materials include metals and plastics and, alloys and composites utilizing
combinations thereof. In further embodiments the vertical load carriers 54 may be of a rigid
material.

[0040] Racks 58 are configured to create a horizontal shelf for the placement of growing plants
supported on skeleton support 50. The racks 58 are coupled to the vertical load carriers 54 by
fasteners 59 and disposed between the racks 58 parallel to the ground. Fasteners 59 may

comprise a screw, a bolt, a rivet, weld or any other means to affix a rack 58 to a vertical load
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material. [0040] Racks 58 are configured to create a horizontal shelf for
the placenent of grow ng plants supported on skel eton support 50. The racks
58 are cowpl2eti/miesobhe vertical |oad carriers 54 by fasteqens2&9/0arvd9

di sposed between the racks 58 parallel to the ground. Fasteners 59 may

conpris a bolt r| ve any. of her ans to affix rack
58 to acav&rgﬁ ﬁgn?%eﬂ:al?w edsip t@%aﬁznm eﬁléod@lveﬁmﬁ dfe F%‘fké%é‘nﬁrVFmCa]n
f ur t herogrbedimanhsy vd a@mrea%aé §§%t1¥§ﬁrlh'eﬁﬁ)|odin%@s %rraaérsgﬁﬂamfu%eﬁol ded

as a single entity.” I n enbodi nen the racks 58 may be furthér supported

by at |sspsartedntey subpditecmnﬁ@pkemeo‘aw todr Gagnier 555, loatalt betwbet theeverti¢ed loask t i cal
| oad carr1er§ 54. [0041] A horizontal shelf or rack 58 containing at | east
one |i fét"Gt Abase 57 for the support of a potted plant. In further

enbodi NBLS A RErikase sRolf GQHIN $SemtaAniRg bt et oh&1ifdor ®RscOf7 fr ﬂlrecsg@ﬁwt sradi a
and plant. The nunber of horizontal racks 58 is variable depending upon the

type ofpoptp@\ma@t bl figthgr embocdimants e leasp Sdta@Bpsisgsea pot fonectertonrad apgrawing The
di ”E“S'I%Eﬁ 4 HAﬁt S*fﬁé ﬁﬁ&ﬂer o(% 1o ‘%?Et‘al;@acl?s{]sé % $ 'i‘l% !%' &ﬁ%ﬂ(ﬁﬁ% ﬁ%&ﬁth"é"‘%?ﬁe' 8f us

10, so as grow room er e

skel et @amyb@@g gfmﬁﬂaxﬁahe b@dct&ti%fzﬁpﬁ@l&dmbmtef\@em arlﬁrmmgﬂimsmgﬂ&pmreadms 10
and 30 in a grow ng room [0042] The skel eton support 50 is suplported

verticald Vebsynaamt&n@ie YA es P g RPPFRESH Hh P ity tngl BENEPAPesInalfhHy| ng
menber giﬁq.{ ]ﬁgg& r

hook, f%ggg%ﬁggﬁipg%%ﬁ%g@%?{g@ y gﬁg%norgfg HE%%EE\A%?Q ? Ifl%é %ﬁpp t 50
and t heppirets latanaﬁthhmgromg:leomm may include a clanp or other connection
66 connectin han 62 to the f In an nment, the
hangi ng b dre 85I En QuECIbR Swerrisd Sapsaly BT faneing stGuo0 ] opanirons

i 11 ust ratsd GO”mE!uGéH Q%aﬂglﬁg%énbérr@ LR Kifeet 2ttshaRAs aRneE ‘éﬁenTﬁéeﬁédg‘ﬁ@ | oad

carriers 54, are designed for the support of baskets 70 to hold smal

gr ow ngnmb@ 62They bras kedks at@omerya d@spctorvrert@aﬂsedunportshmwmght ofhibe pmmrtai%ng
their thel Si ar conbi pati on thereof In further
enbodi heme® sl uEERGky EhPuiimd ERR i SrBR BT sl et S kgnredie
verti cahe SPEAE thomboh eszb@s{h@t Band® 5aI elnvaslenbodihdng BE HhFias mehedi ¢ iand
are configured to retain a pot for a plant. The pots bet ween about two

i nches dopnesicdrte thauppabsuabetpasiox i nches in di ameter, preferably between

about W, IR0t APPSRk 75 MBS e VRS RGGERR. Y

bet wee our 1 nc es In

i |1 ustret ed desightdfor ﬁle&upbm bebdskits 7060 hsld spatigrowingpoat The baskttedoamgl e O b
relative to_the skeleton 74. The tilt avva%qfromthe vertically oriented
skel et gt cPafigitgddo SHHRItHHe PPiardeaheir imbAbgir bassntheis ok pidest & a combination

thereof. In further embodiments the baskets 70 include circumferential braces as well as
vertical supports. The baskets 70 are made of wire or other material and are configured to retain
a pot for a plant. The pots between about two inches in diameter and about six inches in
diameter, preferably between about two inches and about four inches in diameter, and most
preferably between about three inches and about four inches in diameter. As illustrated in
Figure 5 the baskets 70 are positioned at a tilted angle O, relative to the skeleton 74. The tilt
away from the vertically oriented skeleton 74 gives growing plants additional room for shoots,
buds, and branching. The angle @, is between about 45 degrees from vertical and about one
degree from vertical, preferably between about 10 degrees and about 30 degrees from vertical.
In alternate embodiments, it can be envisioned angle @, can be moved or changed dependent
on the plant species being grown.

[0044] Referring now to Figure 6, there is shown is a grow room 80, similar to that disclosed in
U.S. Patent 5,511,340, for circulating grow sheets, such as plant growing apparatus 10, 40, 50

and 74. The grow room 80 includes a serpentine track 82 onto which is removably connected
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buds, and branching. The angle O b is between about 45 degrees from
vertical and about one degree fromvertical, preferably between about 10
degrees aw0 20tpout6080 degrees fromvertical. |n alternat eCerdsoaonemnus, it
can be envisioned angle 0 b can be noved or changed dependent on the plant

speci es bei rown. [0044] Referrjng now to Fi gur here |s.sho is a
grow r d8 ﬁh%@a%gg\grﬁwé G ﬁ&tofdﬁge PEEWITE wpgr.a%}ﬁalt%egp, @ @&11?"34656 fr

circul ghhRg QBr QMcSRRSLDly SHHRraHe I orSHRY NPHaARRAIGI4S sh0and*9s. 3] ANd 74.
The grow room 80 includé€s a serpentine track 82 onto which is renovably

connectesttodindng, thamgngine peznsus8s amdvig refk tnhe gpivartongswhi asgshappandibs 10,
40, 50 .and 74...The track noves so to veabl y .support the nt OW Nng
appar at i 15 4o o TR e k5 Y0 iBa Bt ErerwBIRe G b TapBlE 18e o
NoVi NG siB&kntially drad§10M¥nt QR SHE RocFS BROMOW Mok & nRgtigaihdd golvidg B4kks fdhe
growi ng room 80 may be a greenhouse or other building w tﬁ substantial ly

trans| (fOBHRUIDG PP atang dusag Wirlge mpndvy of dewI BT niREYn iim 6| wifehaysolikh gtridteht s f or

Com ) AR 35 U AL TR L bR RTBRHL B g

condi t iroomrgd siy:siteins an idedl @besgatemptiatupegingt fe the plants @esw ol plami foainps an
i deal growi ng tenperature range for the plants grown on plant grow ng
appar atargares 14#0, 8@ andhét-74. [0045] During circulation, it is necessary for

t he pl g : t: , : Vi A er,
fertil ﬁ%?]s,% r |1%ﬁ{%§6§’r%gl%o% er ﬁgﬁ%lfn@%ﬂ%t éi%“élg%?ﬁgﬁt%di(gﬁtg ’e?bvé{fhs?ﬂon
enbodi renprevided wtith enmater,dicgpens) ngtriasts emb | oth@Cchemscatshatveonimolléd gueresls.7lnand 8,

is used to provide liquid nutrients. to_ fhe plant.grow ng a ratus 10, 40,
50 and crabodlle dcuih bt aembbnghers Syileir TR el ARG Jb thh ©

provi diggyilld giqBfdoNERAE LS thd lind cRIihE @BpSafuBrIOUAD, sHend W TR hamgyer
they al'low nuch of the I'iquid sprayed to be lost down the drain. A fogging
or mi stheuntelspriakier systdmsagre chectSpdoepiot00E tht grovsctsSygicenutrrants tlaetglr ed by
Baumac | nternati opal of .Mentone | jforni a disclaosed. ,in U S. . Patent 5 51
T 50, hapeReERRty AR ABR s bt BRUG B SRS 3600 g g Bt

gr owi ngog&ifdnor [BRAR] sydterbhQithdasbtheapptaei190@ dviichaist BQstBhambmgh@uwed by
apparatus 10, 40, 50 and 74 maé be hung from any nenmber such as a tree

br anch, Bavse laigriatignadof dlanéancolielifonyia diselogadind] Shscri dnyilig0appabarsed may
be a fgémiﬁ%iBQ%MM'c%Fyéﬁ%Hu@fo%‘of&bJe'iH%eggw&ﬁl Qo 9 €en house. The grow
room 80 nay be used ror any pl'ant grow n app§ra?us for grow ng plants,

i ncl udijngert Hosiwupl evippris] b airthdglantheswing appdiatus &0,el0ndY eabTymay be gt ed

t hrough, a grow r%om in order to expose themto light. [0047] As jllustrated
in Fi gdFes any Bseber suchas pltisa PragelpiioRly ayadnh®) gfhgrpdtdeqeairychac n e haging

apparatus may be a fixed structure, such as a ceiling truss in a green house. The grow room 80
may be used for any plant growing apparatus for growing plants, including those previously-
described herein, that are moveably circulated through a grow room in order to expose them to
light.

[0047] As illustrated in Figures 7 and 8, the plant growing assembly includes the nutrient
dispensing assembly 90 where the plant growing apparatus 10, 40, 50 and 74 pass under a
dispensing conduit or loop 92 and over a holding reservoir 94. The loop 92 has a first end 96A
and a second end 96B disposed below the surface 95 of the fluid in the reservoir 94. The loop
92 is disposed about the plant growing apparatus 10, 40, 50 and 74 and the hanging apparatus
30, 60. In alternative embodiments, the loop 92 may be disposed as a semi-loop, or only
partially disposed about the plant growing apparatus 10, 40, 50 and 74 circulation path. The
first end 96A may be coupled to a pump 98 and in fluid communication with the holding
reservoir 94. The pump 98 pumps water and nutrients through the dispensing loop 92 at a

pressure sufficient to create a spray from nozzles 100 disposed on loop 92. The second end of
8



di spensi ng assenbly 90 where the plant grow ng apparatus 10, 40, 50 and 74
pass under a dispensing conduit or |loop 92 and over a holding reservoir 94.
The | oop WO 2nen1asobi rst end 96A and a second end 96B di PPTASAMIBEIMS t he

surface 95 of the fluid in the reservoir 94. The loop 92 is disposed about

th I t 0, 40, 50 74 dth 30,
® Pt e B BREHES epteied Rumpiga S itarg bt trasbeddnals R Lot oop.
or onl YerfsddichéHtd bhe@b@d?ﬁse%é 9RBOMhy H&ﬁld@laﬁr!i‘ddgﬂ'oﬁw ﬁ?ﬂqﬁf&p@fn% HgidkBrou gﬂ theSOI and

74 circulation path first end A may be coupled to a punp 9
fluid chspensing o9 mnth t he holdlng reservoir 94. The punp 98 punps water

o1 eat o WHED By N oL FRLECS AN A 4Rt Bt oB! SARME N cr HA S 1 e

| oop 96R: iSer@oR 8 Betn grfﬁn&i@ﬁm}gweg& théh fRisBERdnf loyBd THE FRSENE o ATRAY ghrout
the loop 92. In enbodinents the second end 96B may i nclude an additional

punp t dogruersisPOi @dt%Bdegeﬁed merecnrgwwélmgmt@oﬂ hgsecopd gad P48 pétheaessivoni r 94
| ud t
el udes @l At SFRAN SN, AgSRR G, SRR RS EAR Lol

end 94Ahbasad fhey bmmuefaﬂao%uﬁrcaigﬁ tl%@robvoﬁam@rj alargah@track 881l thie loer @om The
second end 94B of the reservoir 94 is elgﬁgated and shall ow, as a neans of

col | ect§0hgntfydhes cabedingntss Biengsaryjusgont e YHe eg%% alppseths padh afiths tradnt i nue
to ”Dveszt#é%%%n%ﬂ@d&{a Y MDA AHu38Ghdn E& %s Qltw g '[191/% FQPML0. I n
further enpodi nments, e reservoir secon B exten ng the pat h of
t he tr abkutBD0ffert. dmthebcinstat@s.dhs sa@nodend %B:mrrtamsrslcgwﬂmdvaré mesﬁrsttdmd HiAst ance

i's betme about 1 eet, and, about 100 fe t hese i.nsf ances, the second
e oaBupLa R LAY HaRRR IR dha diBer B G4a A R er Y aas or wi 1T 11 ow

downhi '[b04b]ntWhH$‘%ed?t%P&fedeéi‘1%o%ﬂﬁe&§ of g ﬁﬁzéﬁ'[dﬁoha[ve%en [894R]anW L &ivche
preferred enmbodi nents the invention have been shown and descri bed,
nodi f i caedibeionhéreewf cembe beadadgeonisyskdled iskid areavithaut depading e louspirit

departin mthe. spir teachj.n t. |nv ntion

dober i i tisRmen g AsrlioR o FRGRIAERs APl BLRE EXPPhT v AR AHE "o

| nt endege t@niftar oyl laﬁtﬂ areM%ﬂ mtéh@ed & bonitdpd M@ VariaAéhsand mddifi@iohyyent i on
di scl osed herein are possible and are within the scope of the invention.
Accor duthgllyventlﬁ@ @&fé(pﬁéd ofergin otre cpasihle; andhgre |Wlthun ethe b%yomeh@f dée cavgtionn set
out abo fo

|ncludﬁ%§bgﬁ &E?g kgﬁk%Fgﬁgxgﬁgﬁg%b%#g&%e Ek 8 §PEQQ%E§§%E®
claim 1ikmte@lrbyah¢)araﬁhwhn‘cb ifolyvawhd gegpledndlsding bie e@ﬁfﬂﬁétﬁi uBthe QuitjEdt Bhddige o
hangi ng, menber having a substantially planar configuration, oriented

vertic h??@”n&



having at | east one face; at |east one carriage di sposed on the hanging
menber to support growing plants on the at |east one face; and a nutrient
delivery wp0ami4deavi ng a conduit to deliver nutrients tpeTiUi2000ARBLNY
menber, having a vessel to capture unused nutrients, and a conduit to
recycl e any unused nutrients. 2. The apparatus of claim1 wherein the
hangi ng nmenber conprises a support sheet coupled to the at | east one face.
3. The apparatus of claim2 wherein the support sheet conprises a plurality
of layers of translucent material. 4CLMMSapparatus of claim2 wherein the
support sh@tgais: edi ble by |livestock. 5. The apparatus of claim4 wherein

t he support sheet is made from a biol ogi cal polynmer chosen fromcell ul ose,

starches, 3oy, ‘p‘é%??“ﬂ‘é?f%&f’Wégl%éPeéHﬁ'ﬁ‘F‘ﬁ&?"Riﬁ's‘gt hereof. 6. The apparatus
of claim 2 vvher ei n tah@ngngmeber BIvRRla sCliERfialS @RnAicohfaftion) 0era@Weticdllys posed
on at Ieas ace, . serein the at least one layer is a renobvable outer

| ayer. 7. A FAT P42 claim 6 wherein the growing plant is integrated
directl y into the f atieasobnetchaiagealjsposed bn thed hadgiap mamber tissupporCirawing glaméier ei n

t he grow ng pl e rises a seed. 9. The apparatus of claim7,
wherein the outatg%atﬁcggté’?el %‘gﬁflgured for placenent on the ground. 10. The
apparatus of claim® moh@nfeﬂqllvﬂhéysm hevangt 2 emduir tondelizgs| nutrienty do thechargiighl e by
livestock. 11. Jhfh.RRRagd WsscPlo &ﬁt@k%&e&"ﬁh@cﬁﬁ%ﬁb%aﬂdﬁﬂ@{é FEEAD Bhused
conprises a support skeleton, the support skeleton having supports to
support gromnngmHGﬁFed plants 12. The apparatus of claim11, wherein the
nutrient deli very apsfafiildl daimOrchételn the ahgitiAfentter dbinpAsel @ Aippérhishest Sbipleitech t he
hangi ng nmenbers trayel to spray liquid nutrients onto the hangi ng nenbers.
13. The apBgPﬁﬂﬁsmB ©laim 1, further including one or nore plant holders
di sposed op. t hel'h%tapbﬁﬂﬁd oﬂ)ﬂﬁmcmvh'eratgehe sifporthed RPRprides I8 pliddling bOWYargoP! ant s,
di e apparat us ris a hangi ng nenber having a substantially planar
confi gurat “ %%d vertically;at |east one plant support disposed on
t he hangi ng. rrenmrapﬁaﬁnslopﬂamtz velereit theGsupoft Sliest is @ditde by livestock.

5. The apparatus of claim 4 wherein the support sheet is made from a biological polymer

chosen from cellulose, starches, soy, peat derivatives and combinations thereof.
6. The apparatus of claim 2 wherein the support sheet comprises at least one layer disposed on
at least one face, wherein the at least one layer is a removable outer layer.
7. The apparatus of claim 6 wherein the growing plant is integrated directly into the face of the
layer.
8. The apparatus of claim 7 wherein the growing plant further comprises a seed.
5. The apparatus of claim 7, wherein the outer layer is configured for placement on the
ground.
10. The apparatus of claim 6 wherein the at least one removable layer is edible by livestock.
11.  The apparatus of claim 1 wherein the support member comprises a support skeleton, the
support skeleton having supports 1o support growing potted plants.
12.  The apparatus of claim 1, wherein the nutrient delivery assembly conduit includes forms a
loop through which the hanging members travel to spray liquid nutrients onto the hanging
members.
13.  The apparatus of claim 1, further including one or more plant holders disposed on the at
least one carriage.
14.  Anapparatus for growing plants, the apparatus comprising:

a hanging member having a substantially planar configuration, oriented vertically;
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t he hangi ng nmenber and pl ant support being edible. 15. The apparatus of
claim 14, wherein the hanging nenber further conprises: a support skeleton
adapt ed twokeiwmausdoncal |y supported in the grow room thecCTRst@womduiuncl udi ng
at | east one tensile support nmenber, and the support skel eton having one or
nore racks to support the growi.ng containers. 16. The apparatus of claim15
wherein the support skeleton may be a rigid material or a flexible
material. 17. The apparatus of claim 15 wherein the racks are coupled to
the tensile first kait gne planhsipppriedishesed 18 therhasgiog enermber Wi sspm@nsgowing ri ent s
to plants, the gsd i conprising: a conduit communicating with a punp; the
punp conmuni cati ng \gi‘th a supply of nutrients; the conduit having a
plurality nozzles t °%?WTW@°WP*WEP%M‘EE@MF-M ants; a reservoir to

col I ect unased mtaﬁﬁa&mssfclﬁﬁd4;[Mﬂﬁ@ﬁaﬁﬁhﬁm&?&eﬂﬁnb&c&%ﬂ%&’:‘i cation with the
supply. 19. The systemof c further conprising: a hangi ng Isupport
\

lai m,18, )
menber for growing AC-APERA&telolnadipied g be varmcally supporsdin the gropgporptheskitigen ng at
| east one suppondludingnblesst bdenaisildsuppognembéipaide gr owi ng room a nutrient

syst em havi ng a conduyi i th .sprayers to spray |jquid nutrients onto
at |east one su por%ﬁ%ﬁg&l%&%ﬂgﬁﬁﬁ%ﬂ‘f“ﬁ t‘g?“Bé"éﬂl’%W‘ﬁ‘&gf“&&?é‘es; and a
reservoir 1% cakiearnarapis ofelgmribwheremitle soppor gliclotpn frrag be & Hegid hargil fa Sexibor t
menber to gReydil € excess nutrients, positioned under the .

7. The apparatus of claim 15 wherein the racks are coupled to the tensile first material at both
ends.

18. A system to dispense nutrients to plants, the system comprising:
a conduit communicating with a pump;
the pump communicating with a supply of nutrients;
the conduit having a plurality nozzles to spray the nutrients onto the plants;
a reservoir to collect unused nutrients; and
the reservoir being in communication with the supply.
19.  The system of claim 18, further comprising;
a hanging support member for growing at least one plant;
a closed circuit for circulating at least one support member through & greenhouse
growing room;
a nutrient system having a conduit loop with sprayers to spray liquid nutrients onto
at least one support member, through which the closed circuit passes; and
a reservoir to capture excess nutrients dripping from the hanging support member to
recycle excess nutrients, positioned under the .
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