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(57) Abrégée/Abstract:
The plant roots are embedded in a fibrous matrix material, which Is oriented vertically. The matrix material is fixed to a support
structure using a grid of fasteners. The support structure may be standard corrugated plastic sheeting, or a moulded plastic sheet.
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(57) Abrege(suite)/Abstract(continued):

If blodegradable materials are used, they must be protected from humidity etc. The fibrous material Is strong enough to support
itself, and the embedded plants, between the fasteners, so long as the grid spacing of the fasteners is less than Ya-metre.
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Abstract of the Disclosure

The plant roots are embedded 1in a fibrous matrix material, which 1s
oriented vertically. The matrix material 1s fixed to a support

structure using a grid of fasteners. The support structure may be

standard corrugated plastic sheeting, or a moulded plastic sheet.

If biodegradable materials are used, they must be protected from
humidity etc. The fibrous material 1s strong enough to support
itself, and the embedded plants, between the fasteners, so long as

the grid spacing of the fasteners 1s less than %-metre.

Anthony Asqguilth
Agent for the Applicant
Docket: 277-13
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Title: SUPPORT FOR VERTICAL HYDROPONIC PLANTS MATRIX

{001)  This invention relates to treatment of ind‘g'zbr air by passing the air over and through the roots of plants.
The invention is a development of the technology as disclosed in patent'pnhlicat_ien CA-2,388,583, to which

attention is directed.

[002] As disclosed in 983, the plant_s'ate'piacéd in what may be.term\ed a vertical hvdmponic configuration.
The roots of the plants are enmeshed in a sheet of preferably fibrous non-biodegradable plastic matrix material.
Generally; the preferred matrix is woven and .-mat.tedlloo_S:ely'endugh that the fibmus matrix has only a small
structural strength - especially given that, in o'perétfi\o,n of the apparatus, the sheet of fibrous matrix hangs as a

vertical sheet.

[003]  The sheet of fibrous material may be st'oreys high in- some cases. That being so, the fibrous matrix has
to be attached to a backing structure. A preferred aspect of th_e present \inventi.on relates to the backing

structure.

[004]  As disclosed in ‘583, a plenum chamber is provi,d-e_d behind the matrix. Air is drawn into the plenum

- chamber through the roots of the piants embedded i'ﬁ the sheet of fibrous,.matrix.. Colonies of microbes on the
roots act to break down the contaminants in the air. Although a single pass-through might not be enough to clean
the air significantly, if the air is enclosed (as in a'-r'oqm) and the air 1s recirdulated through,ihe matrix and roots

repeatedly, impressive reductions in airborne organic contaminants can be achieved.

[005] A preferred aspect of the present invention relatés_to combining_the matrix backin_g structure with the

chamber, pockets, ducts, etc of the air circufation syjé_tei’n.

[006] Exemplary embodiments of the invention will now be described with reference to the accompanying
drawings, in which: '

- Fig 1 is sectioned side-elevation of a hydro-ponic_‘a'ir-treatment- apparatus that;emhqdies the invention.

Fig 2 is a pictorial view of a ribbed-form cOmpo'nent of the apparatus of Fi_g 1.

Figs 3,4 are froh_t and plan elevations respe_c_tivexly of the c‘omp‘onent qf Fi_gﬂ 2..

Fig 5 is a side-elevation of the component, in the-samg. v.i'e_w. as Fig 1.

Fig 6 is a close-up of the area A of Fig 2.

Fig 7 Is a plaﬁ view of ahdther apparatus 'tha.t 'emb'odips:thé invention.

Fig 8 is a side elevation of the apparatus of Fig /.
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Fig 9 is a plan view of another apparatus that'emhodies t_he invention.
Fig 10 is a plan view of another apparatus thatembodies the._ invention.
Fig 11 is a front view of another apparatus_thatetnbedies the invention.

Fig 12 is a sectioned side-view of the apparatus of Fig 11.

[007] The apparatuses shown in the accompanyingdraw‘ings and descrihed helow are examples. The scope of

- the protection sought is defined by the accempanvlng claims, as amen_ded,

[008] ‘In Fig 1, the apparatus 20 mcludes a backmg structure 23, whrch compnses a shaped plastlc form 24
and a plain plastic sheet 25. The form 24 is vacuum-formed over a mould to the shape as shown in Frgs 2,345.
The form is generally that of a corrugated sheet, harnng longitudinal ribs 26. The form may be constructed in

other ways, for example as a rotation-moulding.

[009] The plain sheet 25 is glued, or welded, '__orisecuredwith fasteners, to the areas 27 of the form 24.
Thus, air passageways 28 are created in’side’- an'd'h'ehind the ribs 26 of the form 24, The 'sides and ends of the
form 24 are enclosed and sealed by surtable means A manifold 29 is provided at the top ends of the |
passageways 28, and a fan 30 draws air through the manifold 29, so the pressure in the passageways 28, i.e

within the plenum chamber, is Iess than the atmospherlc pressure in the room.

[0010] The structure 20 Is disposed vertically, and is attached to the wall 32 of the room in which the arr is to
be treated. The fibrous matrix 34, which wdl hold the roots of the plants, is hxed 1o the crests 35 of the ribs 26
of the form 24 usrng suitable fasteners 36. The plants to be added are typreally pre-grown in pots and are
transplanted inte the fibrous matrix 34 after the matrlx and the rest of the. structure 20 have been attached in

place on the wall 32., Moving the apparatus 20 with the plants embedded therern is not preferred.

[0011] The water supply and circuit of the vertical hvdroponrc apparatus are added including a trickle-pipe 37,
having nozzles, on top of the matrix, and a cellectmg trough 38 at the bottom Water from the nozzles trickles
down through the matrix 34, preferably censtantly The nutnents for the plants are supplied via the water, using

hydroponic apparatus (not shown), preferably as descnbed In the said CA-2,388, 583. The fibrous matrix 34

preferably is biclogically inert.

[0012] The fibrous matrix 34 comprises loasely 'weven-or matted fibres of plastic material. The fibres are held
together with glue. The designer should select the materials of the f.ibr_esand the: glue on the basis that the
matrix 34 should not deteriorate over a long service life -- which may be several vears. The plants_themselves

may also last that long, although periodic maintenancepf the botanical aspects of the apparatus should be
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scheduled.

[001 3] Preferably, the fibres should be of flbreglass and free of toxic resms and glues. The hard fibres should
be matted to form a bulk material having a densrty between 0.02 and 0. 05 grams per cc. The fibre diameter
should be between 0.15mm and 0.4mm, berng between 400 and 800 denier. At least most: of the fibres in the _

matrix should be at least five cm long.

[0014] The ftbrous mat should be 1.5em to four cm thtck At that, the preferred mat materlal can be
compressed with the fingers, and springs back slowly when released. The mat, i.e the flbres of the mat, can be
pulled apart with a strong hand pull. The hbres may be eased apart bv finger .mampulatlon to allow the insertion
- of plant roots. The preterred mat has some rigidit\r, in itself; that is to say, a small piece of two-cm thick mat,
say % sg.m., is self-supporting. A larger sheet lsa,t,r more than one sq.m.)"of the;_ mat is floppy and not self

supporting.

[0015] The preferred mat has a water holding oapacity of between 0.02 and 0. l grams of water per cc of the
matrix mat. The preferred mat contarnmg plants, and with water flowmg over and through the mat has a
resistance to airflow of between 0.2 and 0. 5 mches of head under an arrflow of 0 2 m/s {which equates to 1.2

litres of air per sg.cm. of mat area, per minute).

[0016] It is not essential that the materialinWhiohthe. plants are mounted be fib_rous, so long as it accepts
plant roots. Thus, the material can be e.g a foam. '. The foam can beflexible,?but preferably is rigid; the fitters
affix the plants to the foam by peking a hole in the foam, and inserting the roots into the holes. The foam should

be of the interconnected-cell type, for conducting the hydroponic water.

00171 The matrix mat is non~sttucturalper- se. Or rather-‘the matrix material may be regarded as semi-
structuiral, in the sense that the mat is able to support itself, and the plants embededded within it, provided the
mat is supported by fasteners that are arranged in a grrd pattern The invention is advantageous because there is

no inexpensive material that can accept and support plants, and that can also support itself and the plants when

configured as a vertical panel.

' [0018] lt s recognised that fibrous materials, as descrrbed and foams, do have enough structural mtegrrty to
support themselves between fasteners, if the fasteners are pitched on a grid of such spacing that no point in the
matrix-mat is more than about % metre, preferably away from one of the fasteners, and preferably is no more

than about ’/4 metre. If the fasteners are further apart than that, the mat mrght stretch and sag, and not support
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the plants properly, and might even St_art*td"-fall. apart,\

‘[0020] In Fig 1, the matrix matenal s strong enough to be plcked up and handled as a sheet ef material
(typicaﬂy, the matrix 34 is two or three cm thlck) but by ltself the matrix is net strong enough to support the
embedded plants. Thus, the matrix should be attached to the support structure 23 using a grid of many suitable
fasteners 36, attached to the crests 35 of the ribs. '

[0021] The support structure 23 as sheth lends itself very well to the ap.plicatien. The ribs 26 preferably are
disposed vertically, whereby the str_uctur.e is easily able to support a large _;weight of plants. (The ribs should not

go herizontally, because then the weight ef' the,plapts WO'uId be acting across the ribs rather than along the ribs.)

[0022] The corrugated or ribbed form 24 is provide_d m fc‘ur‘-hp-eight~feet sheets. Installations vary from just one
sheet to a wall of sheets. The wall 32 may be dozens of square. metres, m the case of a fayer of a large hotel
or public building, for example. (It is stressed that the apparatuses of the kind as descnbed herein are intended
tor indoor use, in a location where the body of air to be treated can crrculate and recirculate through the fibrous
matrix.) The sheets are assembled tegeth_e_r,. and.hx_ed to the wall, in _such manner that _the_ final result presents a
large unbroken area of plants. The desighe‘r must al_se see to the hydroponic water processing components, the air

fan, etc, but it is simple enough to engineer the_appa_ratus such that these are not visible, or not obtrusive.

[0023] As mentioned, the vertical wall of plantsjwii_ll' usually- be nourished_hydropohica"y. The water flows
dewnwards thrcﬂgh the matrix material,at such a rate as to keep the r_oots of the plants more or less saturated
all the time. The water tlowrate should be rapid eneugh- thats'Uhstantially o water is lost per down-pass, so the
bottom plants are just as wet as the plants at the tdp ef the panel. But over tirhe, water is lost through
evaporation, and provision should he made for make-dp water to he added; preferably\automatically. Similarly,

nutrient levels in the water should be monitored, and made up as required.

[0024] Some benefits of providing the matri.x sppp_o}t str_u_cture 23 as a moulded-plastic corrugated or ribbed

form 24, the ribs 26 being disposed vertically,are_that stch a support stmctd_re:~ | .

- is inexpensive, yet very adequate for the .task«o_flphysically -sUpporting--itsopun weight plus the weight of the
matrix and plants; R

- is simple to attach to an existing wall, usmg ]ust a few fasteners into the wall;

- the relatively-fragile matrix can easily be pre attached to the ribbed stmcture usmg many fasteners on a ciose-

spaced grid; .
- is easily adaptable for the task of forming a plenum, and for eollecting and -conveyi'ng air that has passed
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through the matrix;

- is inert and non-biodegradable,and is unaffected by hrgh humrdrty,

: provrdas an effective barrier for preventing the hydmpomc water from ever touchrng the wall and/or any metal or
other degradable materials that might be used to-attach the structure to the wall;

- 18 of modular design,jin that a large plant area, and large plenum, can-he created simply by aggregating several

Aftx8ft panels.

[0025] One problem that can arrse when plant roots are embedded in a Ioosely matted matnx 34 of the kind as
descrrbed herein is that, as the plants {and therr roots) expand and become establrshed the resrstance to the -
through-flow of air through the matrix and roo_ts can change. Thus, otthe:whole_matrlx area of plants, a plant
might have died in one area of the matrix, wherebythat 20ne might present, at Ieast temporarily, a reduced
resistance to airflow; the roots might be more dense-in another zone of the matnx whereby the arrﬂow resistance

there would be hrgher The drfferent resistances mrght be exgected to change over trme as plants flourrsh and

then fade and die.

[0026] A large wide plenum chamber would act to equalise the air pressure over the whole area of the panel of
plants, and that might not be ideal in the case'where the flow resistance can vary. It is preferred, therefore, to
equalise the airflow rate through the whole area of the matrix, rather than to equalise the air pressure. The

ribbed form 24 can assist in promoting equal air flowrates.

[0027) The rear air passageways 28 craat‘ed by th?e ribbed form 24 are"cdnnected directly to the manifold 29.
Thus, air is drawn along the passageways 28 towards the fan 30. The front pockets 40 created by the ribbed
form 24 are connected to the passageways 28 by means of holes 42 through the corrugated walls of the ribs of
the form 24. Thus, air is drawn laterally through the matrrx-rntothe front pockets 40, and thence through the

- holes 42, into the rear passageways 28.

[0028] The holes 42 determine the flowrate _of\'air‘ from the front pockets 40 toithe passageways 28. ltis a
simple matter to make all the holes 42 .identioal,' urhereby theresistance to airﬂow through the holes is identical -
as to hoth time and area. Moreouer the airflow resistanoe of the holes- 42 is comparahle to, or greater than, the
airflow resistance of the matrix 34. Therafore if the arrflow resrstance should decrease over a small area of the
matrix (due to one of the plants dyrng, for instance), the ﬂowrate through that local area does not rise s6 much

as it would if the whole matrix were baoked. by one large \plenum,, and one plant died.

[0029] The structure 20 lends itself to the configuration where the airflow passing through the matrix and roots '
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enters one of many air-collection pockets, where t.heapo_ckets are more or less separated from each other, and
where the pockéts have each an ident-ical__,deg\reé cff communic'ati_on'with d_ther air passageways, leading t_d the fan.
T.hat being so, the rate of airflow into .an"d t_hrOugh;any one of the pockets 40 @énnot increase all that much (as
compared with the other pockets), even through the airflow resistances uf; different areas of the matrix/roots

complex might differ significantly.

[0030] Thus, if the matrix were to be mounted in such a manner that all the air passing through the matrix
were collected all directly into a single wide open ilenum, that would not be preférred, especi'aliy for large
installations, because then it might happen that _thér}e' could be large dif*fere'_nces in flowrates through the different

areas of the matrix.

[0031] The ribbed form 24 is specially vacuum-mdulde.d, whereby cross-passag'emvs% and other useful details
can be built into the moulded form, as shown. if standard .plain'-co'rru,gated.:plastic sheeting were used, such

refinements would not be enabled. |

[0032] However, standard plain corrugated plastic sheeting. is inexpensively available on a mass market basis, in
a number of different thicknesses, pitches,mateﬁals,; etc, éhdit would be d?sirahle- to use it for that reason.

Figs 7,.8 show a'n_ example of the use of stanﬂard ce_'_rrugated sheeting. Here, the-._c.qrruga_.ted sheeting 45 (again
glued to a plain backing sheet 25) Is supp|,emerit-éd bya fécing sheet 46. The supplemental sheet 46 is specially
vécuum—moulded, but now the supplementalisheet has no role in p_hysically_ sﬁpporting_ the matrix and plants, and .

S0 the' supplemental sheet 46, though specially mquidjed, tan be o_f thin flimsy (i\nexpensive}\ plastic material.

10033} The supplemental sheet 46 is mnu_lded_. with many individual poqke’ts 47. Each pocket has an identical air
connection (holes 48)-- with the front chambers'-49‘,- =Eéch- front c'h'amhier 49_.h‘;as an identical airflow connection
tholes 50} with the rear chambers 52. If t’be'_; holes 43 are open enough, both the front and rear chambers 49,52
may be regarded as forming the plenum. In the Figs'7,8'\ structure, the flowrates through the many pockets 47
are significantly less variable than they‘w_ould be if the whole matrix ‘érea were connected directly to a large

common plenum.

[0034] In an instaliation where the air circulation fan IS above the matrix, as in e.g Fig 9, it is better for the air
to transfer laterally, i.e horizontally, out of the front pockets 60 that are directly in contact with the matrix, and
into the rear chambers 62, before moving vertically. A\perturefs 63 provide for such horizo.ntél transfer. That it is

say, it is better that the air should not be-drawn vertically di_rgctly'from the front pockets 60.
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- [0039] Frg 10, however, shows an arrangement In whrch the air IS drawn vertrcally directly it passes through the
matrix and enters the front pockets 60. There are no apertures connecting the front pockets 60 with the rear
spaces 64. The dlsadvantage in Fig 10 is that there might be a tendencv for the air in the pockets nearest the
fan to be sucked through the matrix more vrgereuslv By havmg the air pass hcrrzontally through the front
nockets 60, and then vertrcally through the rear chambers 62 {Flg 9), this tendency can be minimised. Again, in
Fig 9, the apertures 63 between the front pockets 60 and the rear chambers 62 should be small enough that the
flow rates can be fecused and drrected in- this manner lf the apertures 63 were very large, it would be as if the

different chambers and pockets were not drfferentrated

[0036] The directional control of airflow and flowrates as described weuld probably only need to be used on the
larger mstallatlbns On small rnstallatrons Fig 10 could be adeqnate It should be noted that if plant root density
were to become depleted in a local area, the hydrepemc environment shculd cause the plants and roots around

that area to fill in the gaps, and restore -tha more nearly-—unrform air resrstance over the whole area of the matrix.

Also, the plants should be selected for their ability to .guiclrly' fill in open areas cithematrix.

[00371 1t is on the medium sized {.e Where the area of the matrix is more than e.g ten square metres), and
larger, installations that the desrgner mrght find lt werthwhrle to take steps to minimise the funnelhng through

effect resuiting from the inevitable local reducttens in arn‘lew resrstance over a small area of the matrrx

[0038]  Of course, there will always be some inequalities in the airflcw-resistance over different areas of the
matrix, and the airflow will be greater through thaless dense areas. The flowrate through an area A could he
made mere independent of densit—y changes in an area B if the areas were sealed off from each other and if air
were drawn through the areas A and B by separate fans. It is recognised, howev‘er, that‘sealed off areas and
separate fans are not required, even in the 'la_’rger'_installation's (over e.g fiity- square metres); it is recognised that
local funnelling-throughcan be ef,-fectively.minimised_'-bfy? channelling and direct-ingthe airflows by means of the

chambers and pockets, etc, as described.

[0039] In Figs 9 and 10 the matrix materialis‘ Strp-pOrted by being attached to simple corrugated plastic sheeting
65. In Fig 10, there is no arrflow in the spaces 64 behmd the cerrugated sheetmg In Fig 9, a backing sheet 67

is required, to define the rear chambers or rlucts 62

[0040] In the Figs 11,12 apparatus, which again?-is suitable for a small installation, just one single open plenum
70 is provided. The plenum is defined by a simple rectangular framework made of wooden studs 72. The matrix

in this case is fastened to a netting mesh 73, of 'plastic or stainless steel, using fasteners 74,75 arranged in a
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grid formation. The side-edge fasteners 75 not only hold the matrix 34 to the mesh 73, but also hold the mesh to
the studs 72. A plain sheet of plastic 75 defines the back side of the pienum 70.

[0041] - The plastic {or stainless steel) mesh 73 has_n.o- ahility.ta contain air, and is present simply to provide
mechanical support for the matrix material, in the central area away from the studs. In fact, in the ather designs,
as shown, a similar mesh may be used to _prev.ide s_u_paort for the matrix. if a _mesh Is provided, the grid of
fasteners may be provided between the matrix and the mejsh;'- and then ,the;meslr, {being .stronger than the matrix

material) can be attached to {i.e hung from) the mechanical supports at just a small number of attachment points.

[0042] As mentioned, the materials used in the app-aratus preferably s-hou‘ld be unattected by humidity, and of
course wood does not meet that requrrement Therefere in order for the construction shown in Figs 11,12 to be
contemplated, the desrgner should ensure that at Ieast the exposed surfaces be made watertight. Mere pamtmg
probably would not be good enough; sprawng,wlth_e.g an epoxy sealant i is p_ref-err,ed.. Again, the materials should
be such that they do not degrade over a long se'r.vice life under the adverse conditions in which the apparatus is
operated, and similarly the materials should 'be. inert w.ith'respect to {i.e ‘t'hey should not affect) the bielagicar

processes that take place in the apparatus.

[0043] Given that it is possible to seal Wood'zvery-eﬂectiveiy by the use of plastic sprays etc, the designer

| might wish to consider wooden studs, alyweod S'heeta, etc, for use in'_especia,lly custom deigns, where, for
example, the wall to which the.apparatu__s-is.te be applied is net a plain Opee reerangle, but includes recesses,
corners, pillars, windows, or the like, or is otherwise%gnsuitable for t_reatment using the described standardised

plastic forms.

[0044] The plants sheuldnot be added to the matrix until the matrix has been,suspendedin its final pesi’rion.
On the other hand, it is preferred that rrruch of the c_enstruction of the .mechanical;support for the plants be
prepared beforehand, preferably in a fact-_nr-y. The manner of construction of .,the apparatus as described herein
lends itself to pre-manufacture and assembly -- as-_"eerﬁpared with, say, makin_g up the apparatus from wooden
studs, plywood sheets, steel angles, etc, on 'an in- sitn; custom: made fram scratchbasis. Generally, indoor walls of
(air-conditioned) buildings are not built to wrthstand high humldlty and mrcreblo!ogrcal actren and the surface of

the wall itself should not be directly exposed thereto ’

[0045] (In thas specification, it should be noted that the vertical confrguratron of the apparatus as referred to,
mcludes cases where the apparatus is mclmed at a small angle to the true geometnc vertical, as an aid to the

even drstrrbutrcn and flow of the hydropomc water)
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Claims

Claim 1. Apparatus for mechanically supporting growing plants 1n a

[ 2]
[ 3]
L4 ]

[ 2]

[8]

(101}

(11}

[ 12]

vertical orientation, wherein:

the apparatus includes a plant-supporting matrix-mat;

the apparatus includes a backing-structure;

the apparatus includes a set of fasteners, by which the
matrix-mat 1s mechanically fastened to the backing-
structure;

the fasteners are pitched on a grid of such spacing that no
point in the matrix-mat 1s more than a distance L away
from one of the fasteners;

where L 1s no more than about *% metre, and preferably 1s no

more than about ¥ metre;

the matrix-mat includes at least one unitary panel ot mat
material, having an area of between two and ten
sg.metres;

the material of the matrix-mat 1s of such structure, and of
such thickness, as to possess the following physical
characteristics: -

(a) the material of the matrix-mat 1s such that the roots ot
a plant can be inserted 1nto the matrix-mat, and, when
the matrix-mat is orientated vertically, the plant 1s
mechanically firmly supported i1in and by the matrix-mat;

(b) the matrix-mat is seml-structural, in that the material
thereof i1is inherently capable of supporting 1tself and
plants embedded therein, but only when the matrix-mat 1s
supported by the fasteners pitched on the said grid-

pattern; and

(c) the material of the matrix-mat 1s inert, and non-
biodegradable with respect to plant growth and
associated micro-biological action;

the apparatus includes a backing-structure-support, which 1is
effective to support the backing-structure, with the

matrix-mat fastened thereto, 1n a vertical orientation;
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(131 the materials of the apparatus are non-degradable with

respect to a humid indoor environment ;

[14] the plants have been 1nserted by their roots 1nto the
material of the matrix-mat; and

[15] the apparatus 1includes a hydroponic watering system,
comprising a water-depositor, a water-collector, and a
water-circulator, wherein:-

[16] (a) the water-depositor 1s structured to so deposit water
onto an upper location of the matrix-mat that the water
trickles down through the matrix-mat, wetting the roots
of the plants;

[17] (b)) the water-collector 1is structured to collect water that
emerges from a lower location of the matrix-mat; and

[18] (c) the water-circulator 1s structured for circulating the
water collected in the water-collector back to the

water-depositor.

Claim 2. Apparatus of claim 1, wherein:

(2] the material of the matrix-mat comprises fibres of
biologically i1nert and non-degradable plastic;

[3] the material is free of toxic resins and glues;

[4] the fibres are matted to form a coherent piece of bulk
fibrous material; and

(5] the fibrous material is so structured that a plant can be
inserted i1nto the fibrous material by a plant-fitter

manually poking a hole in the material, and fitting the

roots of the plant i1nto the hole.

Claim 3. Apparatus of claim 2, wherein:

[ 2] the bulk fibrous material has a density between 0.02 and 0.05
grams per ccC;

(3] the fibre i1s between 0.15mm and 0.4mm 1n diameter, oOr 1S
between 400 and 800 denier;

[ 4] most of the fibres 1n the mat are at least about five cm

long;

[5] the piece of fibrous matrix-mat 1s between 1.5cm and 4cm
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thick, whereby the matrix-mat can be compressed with the

fingers, and springs back slowly when released:
[6] the matrix-mat has a water holding capacity of between 0.02

and 0.1 grams of water per cc of the matrix-mat; and

[7] the matrix-mat, when containing plants and with water flowing

over and through the matrix-mat, has a resistance to
alirflow of between 0.2 and 0.5 inches of head under an

alrflow of 0.2 metres/second.

Claim 4. Apparatus of claim 3, wherein the matrix-mat i1s formed
from a plurality of single pieces of fibrous mat material,

each having an area of between two and ten sg.metres.

Claim 5. Apparatus of claim 1, 1n combination with a vertical
wall, wherein:
[2] the backing-structure-support includes hanging fixtures, by
which the backing-structure 1s affixed to the wall;
[ 3] the arrangement of the combination 1s such that the surface

of the wall 1s not exposed directly to air that has

passed through the matrix-mat.

Claim 6. Apparatus of claim 1, wherein:

[ 2] the vertically oriented matrix-mat, with the plants attached,
1s permeable to a flow of ailr passing horizontally
therethrough;

[3] the apparatus 1ncludes a powered air-circulator, which 1s
effective to move ailr horizontally through the matrix-
mat; and

[ 4] the arrangement of the apparatus 1s such that alr moving

through the mat passes over and through the wetted roots

of the i1nserted plants.

Claim 7. Apparatus of claim 6, wherein:
[ 2] the matrix-mat 1s located 1ndoors, 1nside a room, and 1is so
arranged that ailr passing through the matrix-mat 1s air

from the room:
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the air-circulator includes an air-chamber located behind the
matrix-mat, and is effective to draw air through the
matrix-mat, into the air-chamber, and to circulate the
air thence back into the room;

whereby the air in the room continually circulates and

reclrculates through the matrix-mat.

Claim 8. Apparatus of claim 1, wherein:

the apparatus 1ncludes a front-form;

The backing-structure 1s 1ncorporated into the front-form:;

the arrangement of the matrix-mat and of the front-form is
such that, 1in side view of the matrix-mat, (a) 1in
touching-areas of the matrix-mat, the matrix-mat touches
the front-form, and (b) 1n non-touching-areas of the
matrix-mat, the matrix-mat 1s spaced away from the
front-form;

in the touching-areas, the touching-areas substantially
inhibit air locally from passing through the matrix-mat;

the arrangement of the matrix-mat and of the front-form 1is
such that, 1n front view of the matrix-mat, the
touching-areas separate the respective non-touching-
areas;

whereby the air-chamber located behind the matrix-mat
includes respective separated alr-contailnment-pockets,

the alr-containment pockets being defined by the

respective non-touching-areas; and

the ailr-circulation-means 1s so arranged as to draw air

through the non-touching-areas of the matrix-mat and

into the respective alr-contalinment pockets.

Claim 9. Apparatus of claim 8, wherein:

[2 ]

[3]

The front-form is formed with respective apertures, which
connect the ailr-containment-pockets with a plenum

chamber, which 1s located to the rear of the ailr-

containment pockets;

the alr-circulation means 1s effective to urge air to pass
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from the air-containment-pockets laterally into the
plenum chamber, through the said apertures;

[4 ] the apertures are small enough that, during operation of the
ailr-cilrculation means, there exists a pressure
differential between the air-circulation-pockets and the

plenum chamber.

Claim 10. Apparatus of claim 1, wherein the fasteners pass through

holes 1n the mat-support-means and the matrix-mat.

Claim 11. Apparatus of claim 1, wherein the mat-support-means

includes a corrugated sheet of plastic.

Claim 12. Apparatus of claim 1, wherein:

[2] the material of the matrix-mat 1s an interconnected-cell
plastic foam;

[ 3] the plastic foam 1s of such structure that a plant can be
inserted i1nto the foam by a plant-fitter manually poking
a hole 1in the foam, and fitting the roots of the plant
into the hole.

Claim 13. Apparatus of claim 1, wherein the backing-structure 1is
of a ribbed form, having crests, and the fasteners pass
through the matrix-mat and are attached to the crests of the

ribs.
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