*166166* 1 SYNTHETIC TURF - 5 APR 2006 Technical Field This invention is
directed toward i nproved synthetic grass surfaces. The inventiqpsi &
5 particul [ ted toward i nproved, synthetic grass sports Surfaces.
The-invenlmmmmmwmwumm directed toward a nethod of meking an inproved
synthetic grasg,ports surface, and-ad apparatus for carrying out the
method. The invention is further directed toward an i nproved 10 synthetic
grass sports surface having playing lines formed in its top surface and.
to a method of making the |ine@YNEEBREC PHRFground Art Synthetic grass
sports Si%%P%9§§iﬂrfi ld known. 15 They are used to replace natural grass

surfaces stand up well to wear and which require a great dea
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sand, as
10

synthetic grass sports surface having playing 1lines
formed in its top surface and:to a method of making the
lined surface.
Background Art

Synthetic grass sports surfaces -are well known.

15 They are used to replace natural grass surfaces which do
not stand up well to wear and which require a great deal -

of maintenance. Also, natural grass surfaces do not grow
well in pa;tly or fully enclosed sports stadiums. The
synthetic grass surfaces stand up to wear much better

20 than the natural grass surfaces, do not require as much
'maintenance, and can be used in closed stadiums. Some
éynthetic grass surfaces comprise rows of strips.-or
ribbons of "synthetic material, extending vertically from

a backing mat with particulate material infilled in

25 Dbetween the ribbons on the mat. The ribbons of synthetic
material usually extend a short distance above the layer

of particulate material and represent blades of grass.

The particulate material usually comprises sand, as shown

by way of example in U. S. Patents 3;995,079, 1976, Haas,

30 Jr. and 4,389,435, 1983, Haas, Jr., but can comprise
other materials or a mixture of sand and other materials,
as shown in U. S. Patent 4,337,283, 1982, Haas, .Jr., by
way of example. The particulate material provides
resiliency' to the synthetic grass surfaces, and the

R

*G00002*



by way of example in U S. Patents 3;9-5,079, 1976,, Haas, 30 Jr. and

4, 389, 435, 1983, Haas, Jr., but can conprise other materials or @ APRt200e
of sand} and other materials, as shown in U .S Patent 4,337,283, 1982,
Haas, Jr., by way of exanple. The particul ate material provides :
resiliency to the synthetic grass surfage3, and the *@0002* - 5 APR 2006
2 surfaces are often laid on a resilient pad to provide further resiliency

to the surfaﬁes. The knov% sanggj | ed synthetic grass sports surfaces have
some di satVahtEgEs. 2The RuF¢lc udlty2 FeRtdiear padi tee @atewildd use

because tfrertshed, dectidebsn ¢yetbomeof51{]ﬁﬁﬁwé§. ]lc)ecoggs conpact ed. I
Conpacting occurs, fdJdL P ecause rQWs_0 | bbons are quite close

t oget her, and the séﬂr% cg{{}ndo sﬁraerhfg %"SP‘& ﬁ%ﬁﬁ:ﬁ"qa“eraq%ﬁ%urﬁwtse.
Conpact i nguafseesccuaye isomer distdivieatcapes t he Theses sPesess Qfsdder i bbon
rows &rapsecdgbr inhrdwLsB+and - ns,.. n the_.sand, eve

when the particul ate nmat gré.?ale%%p?%éeggr%ofné e%)‘g)%gna:hepa??f‘glf ePetieqnan

i ncrease, “R® cBRPECt Pdn, TIROAAF § ackechestesqmmartedi. vel y coaidait g | ess

resi | entocdites)5 ner barrmncgeehusle £HE! 30kd Schortgped, and. it has.

| essened ‘ﬁi}a¥l nq_1 %ﬁtles. Hw surfaces al so becone ar der®uft & 1@

because t$e°TEsi49 Phds 20 tReqsang oGrpnesl Ispseadndergneet hisani ng

denser. Rembeakliyd duephgcenmnt ofCdrieacOiPAceatPapbbadsatl 65, Mg arial, or

20 eygn 100580LRY Qhd bt i fLicult because of the close  spacing of the

Cove - of n%go[\s.‘ |t Can 5 eoasue?res%éﬁéﬂgi ve&* e%‘&epne'ﬁ’tb]%nreﬁﬁ\‘fé ark-aRP| ace

t he conpa@eRBipar MUt aded torn off the ribbons, in the sand, even
when the particulate material comprises rounded sand
particles. With an increase. in compaction, the surface
becomes progressively harder and less resilient. The

15 p,erfprmance of the surface is shortened, and it has
lessened playing qualities. The surfaces also become
harder after use because the resilient pads, if used,
slowly collapse under use, becoming denser. Removal aﬁd
replacement of the compacted particulate material; or
20 even loosening of'it, is difficult because of the close

spacing of the rows of ribbons. It can require expensive
equipment to remove ‘and replace the compacted particulate
material, or even loosen it, and this adds to the cost of
maintaining the surface.

25 Another problem with the known synthetic grass
sport surfaces is the problem 0of drainage. Water flow
through the surfaces has generally been slow. The

ribbons &are usually attached to the mat by tuftin.g the.m
through the mat, and then the bottom of the mat is coated
.30 with a bonding layer to bond the ends of the ribbons to

the mat. The bonding layer is non-porous. To provide
adequate porosity, the coated mat is punctured to provide
holes. However, the particulate material often flows

into these holes, plugging them up and thus reducing the
35 drainage qualities of the surface. . The loss of the



material, or even loosen it, and this adds to the cost of maintai n|n t he
surface. 25 Another problemwith the known. synthetic grass sport 9sMfR a6s
i s the probl emof drainage. Water flow through the surfaces has generally
been slow. The ribbons are usually attached to the mat by tufting them

t hrough the mat, and then the bottomdisk the mat is coated 30 with a

bondi ng | ayer to bond the ends of the ribbons to the mat. The bondi ng

| ayer is non-porous. To provide adequate porosity, the coated mat is
punct ur edpagHilculdee . materiaveinto t Badarhradgii e 4 etdleHf t €Nl OWs
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Corrpactlon o ace also inhibits I nage. 5 The known synt hetic
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Also, the closely spaced f:Lne ribbons, if penetrated can
tightly grip the cleats and do not tear as easily as
grass, thus meking release of the cleats more difficult
15 and making playing on the surface more difficult and
dangerous than when playing on grass. If a player's '
cleats do not release easily, he could injure his leg,
ankle, or knee. It has also been found that if the
athlete's cleat per_zetrates a seam area, the chances of
20 the shoe not being released or allowed to pivot 'is much
greater.
' The known synthetic surfaces, with clesely
spaced rows of ribbons, also increase the speed of a
rolling ball from the speed with which it rolls on.
25 natural grass. The closely spaced ribbons create an
almost solid, low resistance surface for a rolling ball,
thus adversely affecting the playing gqualities of the
surface. If the surfaces are employed with a resilient
base pad, balls. bounce more on th%¥ “surfaces than on
30 grass, subtly changing the nature of the game. The low
resistance surface also makes it more slippery for tennis
players. ' |
The known surfaces have other disadvantages.
Usually the ribbons employed are quite narrow, and they
35 can curl creating an appearance unlike grass. The narrow



ankl.e, or knee. It has also been found that if the athlete's cleat
penetrates a seam area, the chances of 20 the shoe not being rel eas®dARR 2006
al lowed) to pivot is nuch greater. The known synthetic surfaces, with
closely spaced rows of ribbons, also increase the speed of a rolling ball
from the speed with which it rolls on 25_natural grass. The closely spaced
ri bbons create an alnost solid, |ow resSistance surface for a rolling ball,
t hus ‘adversely affecting the playing qualities of' the surface. If the

surfaces atbbensl opddon EbhrmdLsidight,. ba pbal]s. bounce nore on thy
subt |y changi nggfﬁg‘i’r’\lﬁ urié%’ff? hetl@ke. c@ne | ow
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narrow - 5, APR goggaaﬁ%l?ﬁbSﬁstéesos%‘%%%%s easier, creating debris that
can ncriddselesuzacafhiths Ihveatiface. The cl ose spaci ng of* the ribbon
rows al so causes skip} abgasd layers. falling or sliding on the
surfaces. 5 Djsclosure of ?hhglﬁggﬁf)i@oén ?f it eth%"-gﬁﬁﬁﬁf‘isel@?enthenPr’e«sent
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thatl0 surfaces.

It is another purpose'of the present inventibﬁ
to provide improved synthetic grass sports surfaces that
have improved drainage properties and. improved playing
properties. ’

;5 o It is yet another purpose of 'the present
invention to provide improved synthetic Playing suffaces
that are relatively less expensive to manufacéuré, to
install, and particularly to maintain. )

It 4is still another purpose of -the présent

20 invention to provide synthetic Playing surfaces that are
lgss abrasive, e;sier to mark with lines, and easier to
seam. ' '

. It is another purpose of the present invention
to provide a method for making one embodiment of the

25 present invention having improved drainage prbperties and
& machine for carrying out the method.

In accordance with the present invention, it
h;s been found that an improved synthetic grass surface
can be provided by employing relativély widely spaced ‘

30 rows of ribbons. The wider spacing of the ribﬁdn rows
reduces the compaction of the infill that normally occurs
with more closely spaced Trows, thus extending the life of
the surface with respect to resiliency. Reduced
compaction also ensures better drainage. Wider .row

35 spacing should also ensure less wear and abrasion of the



have i nproved drai nage properties and. inproved playing properti e55 ARR 7006
iIs yet another purpose of the present invention to provide inproved
syntheﬂjc_playing surfaces ‘that are relatively | ess expensive to

manuf acture, to install, and particularly to maintain. It is still another
pur pose of the present 20 invention to provide synthetic playing surfaces
that are |ess abrasive, easier to mark wwth lines, and easier to seam it
i s anot her purpose of the present i nveAtmon to provide a nmet hod for making
one enbodi nent of the 25 present invention having inproved drai nage

properti a e_for rrylng qut the nethod. I n accordance with

the pr esg.?ft %%vent%ﬁgna h&%lebe]e‘yné? oﬂ?‘nd tthﬁats%fﬁﬁﬁr endd mmzlnggr ass
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ri bbons. zhkke aci rd.bbon ro reduces the corrpac
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Wider ribbon row spacing also: reduces abrasion to the "
players when contacting the surface. Wider ribbon row
spacing can make it easier to seam the surface.
In accordance with +the present invention, it
15 has also been found that an improved synthetn.c grass
-surface can be provided by prov:x.d:.ng ribbons hav:.ng a
length about twice as long as the Spacing between the.
rows of ribbons. " The present invention employs ribbons
that are quite long compared to the ribbons now employed. .
20 The longer ribbons allow a thicker layer of particulate
material to be used which can eliminate the need for a
reslllent pad and make installation of the surface
simpler and cheaper. A thicker layer of particulate
material or infill promotes better drainage because of
25 the higher water head created by water on the synthetic
grass. Preferably, the layer of particulate material has
a thickness at least two-thirds the length of the
ribbons. The longer ribbons can also provide more ribbon |
material above the infill for certaiR sport surfaces,
30 creating a more realistic grass-like surface that, in
combination with the wider spacing of the ribbon rows,
allows a player's cleats to both penetrate the ‘surface
for traction but also easily release. ‘The player's
cleats can move the ribbons and infill material sideways
35 to allow easier release.



al so-makes it easier to loosen the particulate material 10 if it does start
to conpact, and to clean or replace it. Wder ribbon row spacing alsdPR 2006
reduces) abrasion to the. players when contacting the surface. Wder ribbon
row spacing can nmake it easier to seamthe surface. In accordance w th the
present invention, it 15 has. also-been found that an inproved synthetic
grass surface can be provided by praqviding ribbons having a |ength about
twice as long as. the spacing between the rows of ribbons. The present

i nvention enploys' ribbons that are quite | ong conpared to the ribbons now

enpl oyed.. 20 The | gnge ' I thi cker layer of particul ate .
material to be usng\?mi %EE%?%%&%%.nawgPt ﬁ@oﬁfgﬁ f &}/r&éxﬂr’?eg’?{l &t pde and
make i nstRASERRBN GTvemeignsf ddte dmpravedndycitdepetc Addiskeudmyey of

particul st 6Bhetirdictddil Nkbl | HYwaOt diai because .of, 25 the
hi gher wat er h‘gaa %recﬁ%ﬁd by water on tqﬁn _sy‘;nt qt?gaqg’%%es. %ngé‘&&tﬂ%/, t he
layer of Hf{1Cafaly neter ARk 28% pakhess dm |ehscht whe hrdbddde

| engt$ ofatedeattibheds. Toa Iamg:ﬁi‘dézhééoﬂﬁ.ﬂﬁ”t@ésﬁr@s‘é‘ﬂ‘éjeim%ﬁ ibbon
naterialtﬁggv%otgp E@fill %or certain” sgort surfaces,, 30 crea |ﬁ& & mor e
real i stic grasSiT k8 suFHRRE thattei RtEarbBrAat BN SEHHPS hefini Bendspaci ng
of the rinsiariahs appdliedsta [Hhey/ebaskcleiit Bhéomzai.h penat re Ly hhesurface

e R e L

2006 6 | MaccompeREedt h afidprer &hsodimant dof ttels premiesdineyent isgn, the

| Mproyed pupihe] i C 1SS s acea | SaFeBS! " USLEP; 5@ hayg, i mproved. drai nage

qumltle%rainage. Providing a surface with a relatively large
spacing between the rows of ribbons allows strips of
bonding material to be provided with reiatively wide
porous areas of mat.betweenh them. The invention is also

15 dirgcted to an apparatus to simply and easily apply the
bonding strips to the backing.

Improved drainage propérties are also obtained
by having at least one of the backing layers, a needle
punched fabric, provided with fuzzy fibers on one or both

20 surfaces. The fuézy fibers improve the drainage
qualities of the backing layer, and thus of.the surface,
since the fuzzy fiber ends wick away the moisture.

| Also in accordance with the present invention,
the surface is provi@ed'with an improved infill layer of

25 particulate material. The infill preferably comprises a
mixture of silica sand and cryogenically.ground rubber
particles. The cryogenically ground'rubbér.particles we£
more easily than non—-cryogenically ground rubber
particles and thus allow faster drainage. The ratio of

30 sand to rubber can be varied depending dn the end use of
the surface; the more resilient surface required, the
more rubber employed. The cryogenically ground rubber is
less angular than non-cryogenically ground rubber and has
less tendency to allow water, and microscopic air bubbles

35 carried by the water, to attach to it. Thus, there is



provi ded by the manner - and pattern in which the ribbons 5 are attac%ﬁ. 6"!01
:accordance with the present invention, the-rows of ribbons are atd 4 y
strips of bonding ‘material applied to the back of. the mat. The strips of "
bonding, material are spaced apart and |l eave areas of the mat uncoated.
Since the mat i'n this enbodinent is 10 porous, the uncoated areas provide
for excell'ent drainage. Providing a_s?thace with a relatively large
spaci ng between the rows of ribbons allows strips of bonding material to
be provided with rel ati vely wide porous areas of mat between them The

inventi OI\e$§ gks@ekic @i gt @dhd 0 aBb@Ep siypl P
t he bon ﬁtir ps t}g t he backlﬁ %ﬁgn‘?(&%gfn%&e’ %%%%grtg‘?é %P@Ypﬂ Sso.
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fibers |{§p‘__r,_o¥§rkgg rainage- .qualities of the backing |ayer, and t 0
the surface,” since the fuzzy fiber ends wi.ck away the noisture.. Also |n
accoPdance with t h&hysy esamfagwmention,actbedatrkaceiith pricie dqﬂrg\géﬁtan

i mproved; dhd ayerg o 5 a t I The infill preferably
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t here isfarking material. accordance with +thé present
1nventlon, the surface can be provrded w1th. permanent
lines seamed in the surface. The llnes are seamed by the -

. 15" manner in which the hacking layers are 'joined together
A spec1flc expression of the invention can be

found in claim 1.



- 5 APR 2006 *7 less tendency for the. rubber particles to float up 9!535008
when the surface is fl ooded which could, result in the |o0ss of nat

and a change in the playing qualities of the surface'. The surface, . ,in
-accordance 'Wth the present invention, is also provided with |ine
form ng neans, the lines being used to mark the playing surface for the

sport being - played-. An:exanple of 8Such lines are the. vyardage |ines
used. in the ganme of football which traverse 10 the field-'at regul ar

intervals. These lines are usually. 'laid down on "top of the field with

chalk or. other simlar marking material'. In, accordance with the present
invention, the surface can be provided with permanent [|ines seamed in the
surface. 'nes a.recsearre the 15, manner i n which the backing | ayers-

are joi nee QLawlnas, of the invention can be found

inclaiml. 8 10 1HaBriref B@msugbnemaﬂlyhae@b&mag& bawi ngathps geperal ly

descri begh £ he ;natues &f T he dnventd onwl ejerrhecg‘ge gl o be made@'éé) t he
ra o

"~ acconpanyi ng draw ngs, . show ng by way ..0f 11l € pr EPerr
enbodi meHECPRERBYA NG fiE 2WiREReh Em'@wlflgl dya vzamsgfserllmtﬂaem/oﬁf %

Sﬂrfaceﬁ&eféﬁﬁeﬂr%ﬁﬁﬁdlﬂéﬁ@ttﬁareofﬁfhng iﬁ @h&?ﬂ”s'”1|artC)Flg 1,
showi ng the free. Ibbﬂ ends in a natural own p05|t|on Fig. 31is

a side view of the d@ating-imEhiTRHSs™ SECtmn view of surface of
T 77 the present invention; Tm oo

Fig. 2 is a view similar to Fig. 'l., shewing the
fren rlbbon ends :.n a natural .lYing down position;
10 ' . ~ Fig. 3 is a side view of the'coatifxg machine;
~ Fig. 4 :Ls'a"'cross—section view taken along line
4-4 in Fig. 3; | o
Fig. 5 is a top view of the machine;
Fig. 6 is a detail top view; |
15 Fig. 7 is a perspectlve view of the bé.cking
member after it has been coated; '
Fig. 8 is an _exploded, end"view of a seam in
the surface, the seam for’mipg a marking l.ine,;' and . |
Fig. 9 is an assembled view of the seam of Fig.
20 8. o |
Mode.for Carrving out the Invention
| The synthetic grass surface 1 of the. present |
invention, as shown in Fig. 1, has a thin, flexible,




Fig.. 4 is across-section view taken along line 4-4 in Fig. 3; Fig, iuﬁ‘
top view of the machine; Fig. 6 is a detail - top view, Fig..7 is ”ds APR U
per spective view of the backing nenber after it has been coated; Fig. 8 is
an expl oded, end-view of a seamin the surface, the seamformng a marking
line.; and Fig. 9 is an assenbled view @f the seamof "Fig. . 20 8. Mde
for Carryl ng out the Invention The synthetic grass surface 1 of the.

present invention, as shown in Fi g 1, has a thin, flexible, backing

menber 3 vk pagal i bbons. 7 rojecting upwardly
fromthe backi ngéme}nglnbr(-:&\.ms 3 Qj at| ?rghﬂaék FS @ ofPf nfStTERs or
parti cul at'etPhen s, |7aIP4'%JEFB?F&edJWﬁIﬁéybzﬁrlonngthean]&.ﬁglpﬁ@&ﬁj § t he

ri bbons 7 An ﬁey_altaue\a_ y @@itght 1RQA 1 0g O th menber The
flexible, 63} as shgtvm d cgrrprﬁs?eé)aﬁ%eg Eﬁrﬁd-qlhly@te 11,

c
13. The bd?‘%b ?gglerlsllpré’é(r’r 2ORovde obagkddiae pembhed Doyt oG

fabric5. Hhdheibipiayd 18 can hel st 56ebh or e punche

pol ypr opyli&ne. n‘g@”“%“‘bg}e 3ol astic strips or? ?‘f%‘ﬁ%ﬁ?% pgggg%" it e3Pt hr Bigh
t he backing ne as shown in Fig. 2, passing through both | ayers.

Wi | e the backi ng meRber Bléasbbesgn anngs mdidbESNY | 8hRg (Y0 lgyers, it
can al so y e or re of thela ergin
t he backi E;%ﬁ%eﬁghgrftﬁnan elg&ng'e e pun%he?3 veﬂ Rabattam bﬁﬁ@lrdell
better dr gle tﬁe“ﬁiﬁ’?col?ellhgedéleatpuetheﬁhlpxklyf:ropylene fabric.

10 The top layer 13 can be also be a woven or needle punched
polypropylene fabric. The plastic strips or ribbons 7
are tufted through the backing member 3 as shown in Fig.
2, passing through both layers.

While the backing member 3 has been shown as

15 comprising two layers, it can also be  formed from one.
layer or more. One or more of ‘the layers in the backlng
member 3 can be a needle punched woven fabric to provide
better drainage, the fabric being relatlvely thick if
used only as a single layer. At least one of the layers

20 11 in the backing member 3 can be needle punched with

_.synthetlc, fuzzy fibers (filw) 15, as shown in Flg. 2, to
provide means to wick moisture through the layer. The
fuzzy fibers further improve drainage of the surface.

' The ribbons 7 are made from sultable synthetic

25 plastic material which is extruded in a strip that is
relatively wide and thin. The preferred plastic material
is polyethylene which is soft and . has: good abrasion
resistance. However, polypropylene can also be'used in
making the ribbons. The strlp can have a width ranging

30 between one-quarter inch and one inch but is preferably.
around one-half inch wide.  The thickness of the strip
ranges between 65 microns and 150 microns. The ribbons 7
are cut from the extruded strip and fastened by tufting
in the backing member 3 in parallel rows 5. Between 2 to

35 8 tufts are formed per inch of row with 4 tufts per inch



used-only as a single layer. At |east one of the layers 20 11 in't5r1«§‘PR 2006
:backi ng nenber 3 can be needl e punched with ,.synthetic, fuzzy fibers
(flw 15,. as shown in Fig. 2, to provide nmeans to.w ck noi sture through
the layer. The fuzzy fibers further inprove drainage of the surfacé. The
ri bbons 7 are nade fromsuitable syrt3€ti€ 25 plastic material which is
extruded in a strip that is relatively wide and thin. The preferred
plastic material is polyethylene which is soft and has good abrasion

resi st anbeingwerrefporpprepy| ene Toan alsbripsusedden mekélmgnibainiybbons.
The strip; |, dt B REARAI squarter. i.nch and one inch
but is p?é%?géﬂwyeegr\?uﬁdggr%—%ha?? ?%:Qfémﬁgggtﬁl?t#?’&n%%ihg? t &Yip
ranges b&P®Ee®BIRFerons 'and 150 nicrons. The ribbons 7 are cut fromthe

extruded strip and. phastemsdibyatybinl,ngwHikl he backing Infcbly,,
parall el rows S., Between to 35 8 tgfts are fornmed per inc orFewii th 4
tuft® pefUrdd¥ -the ORI RALPE. tR §EEiRscHRFP¥AREY. 2 frbbbbhat ed

or splitwhdcappsanhbes| g Gadreight ) €hadh id NCEher r@nA+iHY fibers

fibrillatian,, | ' mechanically 5 during the manufacturing of the
strip, p%‘g\% d“él\g%???tﬁsggg\%ﬁi ch resenbles a hair net, that is, the

resulting fibers aFfkei specdognedt cthe Thewspari myibbohke iroWewénaihbons is
dependen o] he tsie il b e f@:ﬁm t field. ~Fo 10 i pstance,
bn o8k a%l%ﬁy % P ge%(r)r |%iler‘%ﬁt .£§£ le%%ﬂe a 1éﬁﬁﬁci ng*

cleats worn on the shopes "of athlete SPOrTs
on tife adBEEFOGH . abolieatst hWeERquert efthef SRopAchofFoctidldtes eafsror

soccer @ligweraty. Bpowitderndvi@nabanalal hgClhnt Shne TR SPASLNG A Sandllt

relati Onti’xgeteh-eqt}gggegg Scptortant Oirbxgh_.pl ayggcgga&ge cleats or socc .

- er

cleats may be wider than baseball cleats. The spacing is

in relation to the type of sport to be -played on +the

.15 field and is a consequence of the spacing of the cleats

on the shoes of the players. Likewise, in sports. suéh as

horse récing, it is contempla'ted that ﬁuch wide’r‘spacing

will be required between the rows to accommodate +the

wider hooves of the.horses'. Thus, it is contemplated

20 that for horse racing, a 'spacing between the rowé ‘'0f up

to 2~-1/4 inches would be necessary with a proportionally

longer ribbon of up to 5 inches.

" Relatively wide.ribbons, at least one-half inch

wide, are prefe:red because the wider ribbons do not curl

25 as easily as narrower ribbons and resist wear and

abrasion better. The wider ribbons 7 also cover more of

the pairticulaté material when they'. lie ‘over, trapping the

infill material as shown in. Fig. 2. At least the free

ends of the ribbons 7, above the particulate material

30 layer 9, ‘are fibrillated to provide a denser appearing

pile. Once the synthetic grass has been installed and

the infill has been placed, the ends of the ribbons can

be further fibrillated by using a steel brush or other
mechanical fibri;lating means. :



15 field and. is a consequence of the spacing of the cleats on the-shaéR 2006
.of the-players. Likew se, in.sports such as horse racing, it is

contenpl ated that much wi der spacing wll *be required between the rows to
acconmodate the w der hooves of the horses. Thus, it is contenplated 20
that for horse racing, a 'spacing betwegn the rows *of up to 2-1/4 .

I nches woul d be. necessary with a proportionally |onger ribbon of up to 5

i nches. Relatively wi de ribbons, at |east one-hal f i nch wi de, are

preferred because tfte ydgn dd bgggg NOL g UK $i8asi iy, as narrower '
ri bbons and resi_st wear and abrasi oﬁ ette?& #h 5er ?bﬁd‘%’@of‘%l §-61 cover

more of TRHBSpaf: thAH etl'h’a'%’éPﬁﬁﬁ vméi"P{-'héFSﬁqf@%uedepene}pmg\gom hehel Nfill

mat er i altpse SOEWE iigld Ridgqulred!, lieast, theshbag v@t@iseoi:h%h%a[ 'Pbonzé .

above the rticul at ter al_ 30 9,.,are fibrillated to prov
denser ggr "Rg < pﬂe nk al“heogéﬁtxﬁet istiFEez and neefteastmibbdnand

the Bnf |d:d>ulﬁabebene:rxqsﬁ aceﬁtﬂﬂ&zern‘:lebforishewdsulDEOTt?exf&ntobﬁaR}E tHELe
flbrlll g rush other mech fibrillating neans.
%&QOP 248 atﬁ%fgkag £ m xtt & r ihong aiﬂbo’t‘ﬁr me2gk theiran

s af so coht
thl cknes‘sprmhtu mSeﬁeJeondepeA@tngraathpealgapegof fﬂxaeimb:teguwfedsuthe a

field whergikhaobald vai 14 cagkk Fanecal onbyibban ofpiesse sLEfLer ang@softer

ri bbons coul_‘d_ be m xed. Stiff ri bbons . woul’d tend’ L ¥ nory
and, thé?%?%?'@ Yr et ntPhé'-?QbBH-r%r%cFél’Fdﬂﬁhesﬁprl ght’ Epmﬁteron::.hsled:ﬁtlvel y
spehli ngroEXANhhee afrewCh, 78 onigenutd 1 3ahhigek fibbon haui 1,000
ﬂenl er VA&% 5:%%1.50 rﬁa%lrmgo@t 1,l:éosm cron thickness. 1mA softer ri 0 would
ave frodm n®fant865% JPORS hFLRABs And ARP iR #atbhmﬂﬁ)f
t hese rrm@uldlgedd@tt@mufnesi byblhhes particular requirements of the
playing field. The ratio of stiff to soft ribbons may be
1:1. 'I‘hese stiff and soft . ribbons may be’ alternating or
15 part of the same tuft.

In accordance wiﬁh the present invention, the
rows 5 of ribbons 7 are spaced ~apart a distance "A“ that
ra.ngee ‘between. five~eighths and +two and one-quarter
inches apart. The row spacing depends on the end use of

20 the surface, a smaller spaeiﬁg ‘being used for a surface
that is used for less physical activity, such as a golf
green for example, and a larger ‘spacing being used where
more physical activity is encountered, such as a ieee
track for horses, for example.

25 . The relatively wide spacing between the rows of
ribbons has several advantages. The wide spacing reduces
the tendency of the surface to compact.. If the tendency
to compact is reduced, ‘drainage of the surface is
‘improved. The wide spacing also reduces the amount of

30 mater:.al required for the ribbons. The wide spacing
further enhances the playing qualities of the surface. A
player playing on the surface is able to obtain better
traction because the player's cleats are better able to
dig into the particulate material between the ribbon

35 rows. At the same time, the cleats release better



woul- d be determ ned by the particular requirenents of the playing fiselAdR 2006
:The ratio of stiff to soft ribbons nay be 1:1. These stiff and soft

ri bbons may be alternating or 15 part of the sane tuft. In accordance with
the present invention, the rows 5 of ribbons 7 are spaced apart a di stance
"A" that ranges between. five-eighths j@and_two and one-quarter inches
apart. The row spaci ng depends on the end use of 20 the surface, a snaller
spaci ng being used for a surface that is used for |ess physical activity,

such as ' §4Qlise JEgeR-d 0f 5 eparRl %o&ﬂdb%%k@&?rtﬁga&l% b%i n u‘§ed ere
nore physi cal ,acti'v ty is engoynterepl, such as a race acR M5V%o ,
for exanpPErFUHRCReIMREGEEFLi W LRACiTRLPRSAeen Mhe r wideof spaciihens

- has severallscadwakkagest &heierdetspacbd@d c0ytesn,t hgnge Y. he
surface tqQ,conpact he tendenc t 0. conpact ig reduce%?’%glraf%é:gl'tgcc?f t he

.
surface i &2 ﬁ’%?/%ﬁgi?ﬁfg WaRESatt ngTRPEE Petiuceemt hetaramite 8ows
mat erilal requinsertoent elr | bands inthe thdemapaciing ﬁgrb&wtiey\hggggant he
pl ayi ng qyal it syy f By er playing qQn the surface 1s able
to obt ai nli%et {agg I&Iaa%%féonﬂ bg‘gcéuségl%%el%é?ayer' )s/th@l eg'to?s(frrée%ett’éﬁlﬁﬁlde to
di g into MaEeRH3l c @3 ePruteelbechedveanlesmedi hbn dixt ound Alebhessane

tine, theagleatsteheadsoRed! the Bzckﬁﬁgf%&d:&fte i&h@rfﬁgo\%fﬁﬂﬁge”

the rows to ve the particulate materi during rel éase. aci ng
al so makeSWASR| ef St o SFETEIEARA c1 3%, Eh¥SeverPRbRFaDent: heqshis i cakat e
mat erli@al . rEdeced s r dthe betideerspaeingWa Bsd Omahkedy t 1&0 eaeléi?i“’a%% i%&% the

ai sed maPaPrEil B8R E0e Hadifond Efantartavihint esersing bulky
X Seams since more space is provided for the seam.

The length of the ribbons is also an important

feature of the invention. The length "L" of the ribbons

15 7, that is, the distance from the backing member é'to-the
their free ends 17, is at least twice the spacing "a"
between the rows 5 of ribbons - and preferably between
three and six times the spacing "aA". The length "L" of

the ribbons ranges between three-quarters of an inch and

20 five inches, with the shortér ribbons being ﬁsed_with the
surface havipg the smaller row spécing and the larger
ribbons being used with the larger row spacing. The
rglétivgly longer ribbons, as compared with those used in
the prior art, allow for the use of a thicker infill

25 layer 9, thus providing a more resilient surface without
requiring an underp?d. The expense of an undefpad and

the cost involved in installing it is thus eliminated. A
thicker infill 1layer 9 promotes better drainage by
creating a higher level of water, “theréby creating a-

30 higher pressure head from water on -the top of the
surface. The longer ribbons can also provide more free
ribbon above the infill even if the infill is thicker,

the free ribbon providing more protection from the sand

and other particulate material for player§ falling on the

35 surface and minimizing abrasion. The ribbons can project



and-returned onto the backing nmenber. The life of the surface is ex R‘%as
:and thus replacenent costs are 10 reduced. The w de spacing al so makes It
easier to sew adjacent surface sections together w thout creating bul ky
seans since nore space is provided for the seam The I ength of the ribbons
is also an inportant feature of the- n&ntion. The length "L" of the
ribbons 15 7, that is, the distance fromthe backing nenber .3 to the their
free ends 17, is at |least twice the spacing "A" between the rows 5 of

ri bbons aady‘p”h@‘@ afizometamerauahtes afdchi xtbi nese hdnghacabeove' +hkhe

| ength "Ljpnefiqathe rarp.gonghg_eggggsbeb\ﬁee@_htemgﬁgqiqrtg_r &f an dnch and 20

five i nches With the shorter ribbons bei ng use sUfac® 3es ng
the.smal I Eﬁtf"&ﬁ%pSBFnG%d PHE ighes depsndingi ep u‘é]éé wrch uhe loaf ger

row spaci laae Bwrfa@laat i vele 1epaer g@r&@@&ﬂyaaa@n@aft?Hc‘M&etkéghO?e used in
t he prlor {lorthge’efsieé’f hi cker_infi 25 | ayer

provi i ng ‘Y%SF FEAS TR hob" qfecﬁf}ﬁlﬁbbaﬁnﬁnderpad The
ef<pense OL a'rbl\ unﬁerﬁmﬁeaﬂ?yldlmeQC@ﬁ pa&t&ll\t%d.alfga I:ﬂ&&:%g.":.ld“.lg ;bi-efbér%li

el i mnate [ nf tes._better, drain ating
a hi gher F@vglrlosfég ?‘elmlx?h%‘?e ? & e%%r%o% 38 hiSgH ﬁﬁeﬁgr %eaénfdf om
wat er on thyogsnitalhy oavretecrlne |ougberri benyoganlaiaﬂa.-_,prgbeQldmre
free rib o] i nk il t | the free

ri bbon prgspﬁgﬁuo%geégr o%gct \fgr}glréc% hgsgg%IEISE &hset £B£‘J'S§lr‘ﬂ'%ﬁl afi&e

mat edi%l FERNGISKer S !“&F‘P—F‘H@Wth e2Bragiarace amd m mhﬂm ngledsasiag The
ribbons caBmpaRjtelén: 5 HRR 2086 -adgulanyVhebBet’ YAOHE: YT LA NG O

one inch aliove the, ot /11, Jhs thiEknEss o Lhe T Laver can iahae
a're also less 1likely to float away if the surface is
flooded since microscopic air bubbles éxje not as readily

15 adhered to the rounded particles. The particles can
range in size between four mesh and se'vénty mesh, but
preferably are between fifteen and thirty mesh for .sports
where abrasion of the players contacting the surface is a

. factor and between four and thirty mesh where abrasion is
20 not a factor. The sn.llca sand could be. replaced by
graded small rocks, ‘hard and heavy. granulated plastics,

or other hard sand. The cryogenically ground crumb
rubber could be replaced by other resilient materials,
"such as cork, styrene, epdm rubber, neoprene, or other

25 similar materials, if the particulate .shape equates the '

shape of gryogenically ground rubber. In some cases,
some or all of the resilien_t'material- could be replaced
by other materials which perform specific roles.  an

example would be using perlite to replace the resilient

30 material so as to reduce compaction and possibly absorb
moisture. _ | |

The mix of sand and resilient material can vary

depending on the end use of the surface. Mox;e rubber is

used if the surface requires more resiliency. In

35 relatively thick surfaces the 1layer 9 of particulate



bet ween one and four inches depending on the end use of the surface. The
Tayer generally has a thickness "T" of 5 about two-thirds-the Iengt$1 APR- 2006
of the ribbons. The layer 9 of particulate material. preferably conprises
a mxture of a hard sand, such as silica, and «cryogenically ground crunb
rubber. Cryogenically ground crunb rubber is preferred because the
particles are 10 rounder, mnim zi ng-abrasi on and al so | esseni ng

conpaction. The I ess angul ar. rubber particles also wet easier thereby

ai di ng drai nage. Further, the particles are also less likely to float away
if the swtameial chho@@emmimedmnrmplﬁyaré Qukbl e arfonel ag,geadily

15 adher t C The |cI can range |n size
bet ween ?'%3}& fz a(#é%%g%‘eﬁﬁﬂé EJh g‘ y &fe SHRechn f Fhigeen and
thirty m#sh hevisysor §82aldmar epabtagll@ﬁ; oanﬁhetlpéaytppemoahacmayga;} th

surface inavind atk@igandohetveeas four sand {hi h wher e _abrasi |s 20
not a factor nél'he Slg i cgpsan cous @H .l rep aced 5%8 gftal | |T

har d nd%ﬂf' YFarfti dthel pPUEFEi c,sé-’b l-ﬁ}’eﬁt R ch%mll;ldskmstdxm=.t'lih'l::ly sand
cryogeni edltly gr Qmsihcrstm b8bhesoeeUlghbey I &R aEE‘JeHi‘.K trﬁ‘@éhr esi &h?gt
e,

material s, ' u h cork, yren epdm r ubber,_neopre or ot her
simlar %ﬁp§ﬁ$a TI3Y R thaHe’afE E’-Eﬁua:{*%%gﬁﬁe P%ﬁ‘é{aélgﬁ of
cryogeni @ard gombmhetdjbbeth lthesorebbasespargaRed. al tsehgt h@aiﬁ;:i[yj i ent
mat eri al e I h rials |ch rformspecific

- o L S ahet U A5 (TeErs mdiant FRe Posn imn: ue

roles. An~ exanpl e wo e usi ng per It
mat e¥Q al Sék?fa%ceto reduce conpaction and possibly absorb noi st ur e. The m X
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. g member 3 in

rows 5 that are spaced between f:.ve elghths and two and

_ one-half inches apart, there being 2 to' 8 ribbons per

15 inch in each row.  Once the ribbons 7 are -tufted in

place,_ the backing member 3 can be coated on its back

side to adhere the ribbons to the backing membe-r. The
entire backing member can be coated.

Preferably, however, in one embodiment of this

20 invention, using a porous backing member,. only portioné

of the backing member are coated to provide better

drainage and to reduce costs. In accordance with this

embodiment, the backing member 3, after the ribbons 7

have tufted in place, is passed, upside down, through any

25 standard carpet coating machine. The coating machine 31,

as shown schematically in Figs. 3, 4, 5 and 6, has a

support plate 33 to support the tufted backing member 3

of the surface 1 as it is being passed through the

machine. Means, not shown:, are provided for moving the

300 member 3 across the support plate 33 from one side to tﬁe

other, as shown by the arrow 34 in Fig. 3. As the member

3 moves across the support ‘plate 33, it passes under a

comb-like device 35 having an array of parallel fingers

37 which.rest on top of the bottom of the backing member

35 3, against the support plate 33. The fingers 37 are



35 relatively thick surfaces the layer 9 of particulate - 5 APR 2006_- 14
cmaterial can be divided in sub-layers with the | ower sub- |ayer 17 'a@j%?@e?ms
t he backi ng nmenber 3, as shown in Fig. 2, having smaller particles and the
upper sub-layer 19 having larger. particles to - initiate good drai nage.
The 5 particles in the | ower sub-layer 1¥ could be mainly sand wth a nesh
size of about forty to seventy nesh. The wupper sub-layer 19 would conprise
| arger particles of sand conbined with the rubber particles., Using

mainly, adjostgblsancasn tbe theer shayeing edyg he 15054  of e 10

surface. %&i]uggékacecql 195 manuf act ure .byn%ttacﬁi%ﬁgtnt he.” 1 bb%‘?ﬁ‘g 785¢

tufting the FSughtq heP BEERI n@HfenbEel 98T n betwRer t Rachar @apaced s

bet ween fadpaepght hsowrd § wofandibbor- hehf the hBsciidid ’mEl%B][eﬁ- bei ngﬁz to
ted in | ace,

8 ribbons 54 i agh r e t.he rihhons 7 are tu

t he backi%ggﬁrr%%be%f%&%an@%.eﬁcg:oafge\éda%ai TRk qﬁd@ﬂ?%e@@ t@arebbons
to thé baehen§=ritoe?t the Limgemsbadkitipmetheircarade. COMRM {catoy
Pref er abl e a REWRMET arkn RS, di t is 20_invention, 'using a

por ous bac?(?ng rrenbgf, oni. '%g%gi gr%n-ggbt%rbqacEPﬁ&%b‘BFQQFéaéoafﬁa to
provi de HRATRr i FAGR e Fevdaee Ibst scrassactbsdanctivy t Buldt Sin

T T g Miasl ol esy MaSlplat sy (4 i
machi ne. The ¢oatTmn ciftheSBewn a’s‘gsﬁdv%‘ scherHR4®E| the ndevise B54, 5
aﬂd 50 ]tmhea C@Gpé;mgt _ﬂpﬂiaeeaeiaB t'g"sd.;sgccrtri-be?t gﬁtﬁ %ﬁgbn%gﬁ%%% of
;hgwﬁ?rarﬁéx%ﬁjﬁ?ﬁ:ﬁf\i’?%@hgﬁqegg ','i%'a 8iq down ‘against the
of the backing member 3 that are not
covered by the fingers 37. These areas 41 contain the
ribbon rows_s, and the ribbon ends in "these rows are
15 covered with the coating material "M" to adhere the
ribbons 7 to the backing member 3. The fingers 37
prevent coating material "M" from coﬁering thé narrow
areas 43 of the backing member 3 adjacent the ribbon rows
5.0 As-t@e member 3 moves away from under thé'fingers-37,
20  the back of the member 3, as shown in Fig. 7, has strips
45 of coating material "M" covering the ribbon rows 5,
but adjacent areas 43 of backing member 3 are uncovered,
because of the fingers, tg provide a vérf porous surface
which easily drains. The coating applied by the coéting
25 _machine is much less in quantity than that required to
coat the entire backing member, and thus additional
savings in material are provided’ making the surfade less
expensive. ' _ . _
While one form of applyifig the coating in
30 strips on the rows of ribbons has .been described, the
coating could be applied by other means. For example, a
series'of nozzles could apply thin lines of coatings onto
the rows of ribbons and a doctor blade could flatten the
lines of coating onto the back of the mat while leaving
35 relative wide, elongated areas of the backing member



30. -nmenber 3 across the support plate 33 fromone side to the otheFﬁ £§R 2006
:shown by the arrow 34 in Fig. 3. As the nenber 3 npbves across the support
"plate 33, it passes under a conb-like device 35 having an array of

parallel fingers 37 which rest on top of the bottom of the backing nmenber
35 3, against the support plate 33. Thegfingers 37 are - 5 APR 2006 - 15

adj ustable as to the spacing between them and are adjusted to place one
finger between each pair of adjacent rows 5 of ribbon on the backing

menber 3. yhcqidd@r HadaBdsi %glpggigd &pov e ki rs 37 nearer, 5 the -
front of th fi;ggr 37_than their back. Appf?%:gt oékg'%glg%eno agé’ ded
for appl y'r""ﬁ’g'lcgo néirf‘éftee‘f?%? dypmetens; ¢ABléomls9 kbedadat 86, axpioss

dts widththeustodtingront of the doctor blade 39. As the nenber 3 is noved

to the right, as, sho in Fig. 3, under. the deyice 35, 10 the coating
material "M is car r%f\gd %\ﬁ:?ﬂgfiFnFE t & BOC?BP%%EFadEW@@%%Fi toff s tdym ead

‘. and 3 ai dnyewt iepi ndtinde foar rmarkings diit ofa t prakdely ndraaNhes, 3 Yat
are not £ byt fi Ty T _areas contain the _ribbon rows
5, and thggl‘l bon end{s}%n !tﬁeésceér(t)’ rﬁ‘?gniésco%@%ecf‘ ?RePhe RIFRF nPE
materi al SNEfEFdRerEioms wibboas sPRaifithesbanki ngAsesteswnl. idheilg ngers
37 prevegt cgatsagmmebghigal siMidr ri e royw,.areas 43 _of the
backi ng nenber 3 adj acent_the fi%ﬂxﬁ?%%ﬁ%& gg?dﬁg tﬂgéneﬁggpl§1999e§u§way
from undeFPt"‘ﬁ@df"lEf%%FE #4999 e badk of tadiaeensr Surfecehosecthokisy. 7,

has Si0ips7,459f respecigivaler tal b j6oner.ng ¢ha r4LARNHLQAWS ALY
ag:lj acent Leas élf, gf b@&%l il mejzggr 3 }rc.i: ljl_ncp,vered, ecause of “Thé .
fingers, {0 provide a ver)tf %or QWP+ . Rhl’cil"lseésqq*y"%}aﬁl@.tm é&at i ng.
appl i ed bputheneoatihhpns on its wide side sections 67, 69. The
centra; section 6$-is located between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in
15 the central section 65 can have a different c‘oiour and/or
a different height from the rxribbons 7' in the surface
sections 57, 59 to form a line 71 for marking a plajring'
field. The wide side sections 67, 69 of the seam band 51
can be needle punched“to form fuzzy fabric. Adhesive “A"
20 is applied.on top of the wide side sections 67, 69 to
adhere the overlapping surface sections 57, 59 +to it.
The -fuzzy fabric enhanc_es the joining of the seam band .51
to. . the surface sections 57,.59.by-the adhesive. The sééﬁ
band 51 can be coated on its back with coating material
25 "M" 3just under the central’ section 65 but preferably
under the side sections 67, 69 as well. This prevents
the.adhe-sj.ve "A" used in the seam from bleeding through
the band 51 and perhaps adhering onto the sub'strate.
When the band 51 has been attached +to the surface
30, sections 57, 59, as shown in Fig. 9, seaming them
together, the ribbons 63, because of their different
appearance from the ribbons 7' ‘in the surface sections
57, 59, define a playing line 71.
In another embodiment of the invention, -the
35 surface could be employed with long ribbons, at least



25 machine is nuch less in quantity than that required to coat the.gnAm(gms
:backi-ng nmenber, and thus additional savings in material are provided

maki ng the surface | ess expensive. Wiile one formof applyi'hg the coating
in 30 strips on the rows of ribbons has been described, the coating could
‘be applied by other means. For exanpreﬂ7a"series'of nozzl es coul d apply
thin lines of coatings onto the rows of ribbons and a doctor bl ade could

flatten t% I|n of ngt' g. oni_1 he back of the mat while | eaving 35
rel ative We, & 88{% aingheshelbadiengthensad - the nacbicedated |

thus capabdgenf daslddba nagethGest i 89 -[-_rn'ﬂ_.l &idhdhd f grr%ntlﬂhgrret e couI d
al so be ap h I n accordance wit.h anot

of the %ﬁ?ﬁgéﬁﬁ @&/“H%egbé hr?!fgim B agRoNAng aFBxieasme be f'ﬁheed in
t he surfmr%ycpémmgnaheraapammlédmmy aatb&eeg:secu%s émﬁ

speci i c 0 n g se and .5l is under -t he
adj oi ni n CLS@? ace a\ggﬁ:hec#:éesmgggr%%lof 2% at&he Js’?ﬁf&&’ § ofar10
57, 59 r%ﬁb‘%ctﬂ Esto Ppd J@i‘-’n*e%lrlﬂae Theam tmlﬂ;IOG$ héer rowsofd qbrLintted

ri bbons Ghoo dé@e&@iin[élhtSECt'h@n ithaddmant’ r&béaks wde, side
sections 67, 69. ' _The . central, %ﬂégn 6% I.s | ocat edgget\%%eln C?‘Fé“e?iﬁ%s 53,

55 of t K& sMFaste ST VRIS7 '”59 dPERELowhade r iYsxes- 63 In ISohde
central ssxiedn 6'5heanehh‘aacmmhrfﬁ emtie £0h0HI ABY Ohavd dif f & '”pE‘éE ght

[Tombhe fidbens Tiestn EiE,SULRRE, SERY ORadle Sig fona IITC UL T

51 can BQP"F\*@@E!I SWentarerso todexf ukky fhbpi d.afdheseﬂgui'é\'é 2nke applied.

on top ofg¢des Wide e saAl A Bdr 8243 eqg by water. The surface
would be particularly useful in areas that are arid.
Irrigation_ ripes could be 1laid right in the layer of

15 particulate material. The porosity of the backing layer
could be des:l.gned to retain moisture in the material to
promote plant growth. The ribbons would minimize the
Amount of part:.culate material that might be blown away
in w:.ndy areas. _ .

20 A sports field using a high pile of ribbon, .a
thick’ layerxr- of particulate material including
cryogenically ground rubber, could be util:.zed to support
the planting of natural grass with the roots of the grass

| extendlng in the particulate material.



adhere the overlapping surface sections 57, 59 to it. The fuzzy fab.rg? R 2006
enhances the joining of the seam band 51 to.the surface sections 57,. 5
by-the adhesive. The seam band 51 can be coated on its back with coating
material 25 "M just under the central' section 65 but preferably under.

the side sections 67, 69 as well. This pygvents the-adhesive "A" used in
the seam from bl eedi ng through the band 51 and perhaps adhering onto the
substrate. Wen the band 51 has beengﬁg%§@$ed to the surface 30, sections
57, 59, as shown in Fig. 9', seanmng t oget her, the ribbons 63,

because of their different appearance fromthe ribbons 7' in the surface
sections 57, 59, define a playing line 71. In another enbodi nent of the

invention, ithe a3gysdhtace geHkd bBareABLOYRHevbiR kARIsLhPRARS Bfakgast -
5 APR 2006 - 17 four and one-half inches in length, and"the particul ate

| ayer coul dshefaset bbrisrasekhe Eﬂbh@ﬁieabackﬂﬁg-m@ﬁbér,SFéEaQQeﬁo%b%sbe
used as a growing surface. The particulate material could enploy materials

t hat enhancefSsgnbhegiowrnbhbosachrapraatatial bhatlesebdi gragei, st ure for
the plants, and material that allows for strong plant root devel opnent.
The enhancepepienbivgi apwardhyf 6ramohbe backing wehbeayetbei mowkeof
particulate |l ayer. In sone cases, the enhancenent nmaterials may have a
specific 10rgbé9pﬁybﬁé§§ thafedatBArtafitonachal ehhsrmathei gurifacebot t om
sub-layers under the top layer ensures that it _stays in_place and is not
carried by waf Pdlﬁﬂeasﬁﬁiagéveiﬁthlﬁb parercofappytisutake masesaslt hat

are arid. Ilrrigatjon pipes could be laid ri Et in the | ayer of 15
particulateoﬂa%g?iéﬁ?kgﬂg BSW@EFt§UBPOFHénEag FnﬁlPQQE? ih°a
10 relatively upright position relative to the backing member,
wherein the relationship of the length of the ribbons and

the spacing between the rows is

2A = L

15 such that the length of the ribbons is at least twice the
spacing; and the particulate material having a thickness T
of substantially 2/3 the length of the ribbons, when A is
the spacing between the rows, L is the length of the ribbon
measured from the flexible backing and T is the thickness

20 of the layer of particulate material.

2. The surface as claimed in claim 1, wherein the ribbons
extend between 1/4 inch and 1 - 1 1/2 inches above the
layer of particulate material (0.635 cm to 4.31 cm).

25
3. The surface as claimed in claim 1, wherein each of the

ribbons hasgs a width of about one-half of an inch (1.77 cm).



could be designed to retain noisture in the material to pronDte_ﬁgag%
rgrowm h. The ribbons would mnim ze the anount of particulate matefi 006t
m ght be blown away in windy areas. 20 A sports field using a high pile of

ribbon,. a thick' layer' of particulate material including cryogenically
ground rubber, could be utilized to suppgrt the planting of natural grass
with the roots of the grass extending in the particulate material. - 5 APR

2006 18 CLAIMS 1., A het i f wh i he. het i
surface conpriselP8 PRERTOFeaBaCKRRESHeber 1 aplr &t | BPEPEiR’ BooPaSyaPRet i c
ri bbons, reﬁésgggt anb%ggﬁgeo{a LaS8¢ gégﬁggg%ggfggy@gdly fromthe backing

menber, the rows o ri berhg spac apart from each other, the
surface including a relatively thick |ayer of particulate material on the
backi ng nmenber supporting the ribbons in a 10 relatively upright position

rel ative tosthe paekingraeADEE, c140REQI Int Bealigl &t i QREPERPNOEnENBakRAGEN Of
the ribbons and the spacing between the rows is 2A s L 15 such that the

l ength of thembebboBsai doabléedsyetrWoeepbbReabpackEapriand the particul ate
material having a thickness T of substantially 2/3 the | ength of the

ri bbons, when Ais the spacing between the rows, L is the length of the

ri bbon mneasured fromthe flexible backing and T is the thickness 20 of the
| ayer of pafti cuTheesnufereabs 2lajmedsinfaésimslcl mhaedinntbeabecking
wherein the ribbons extend between 1/4 inch and 1 - 1 1/2 inches above the
| ayer of pamerkgraié aatsiPhe {B8YeB50&npesmgaBlechpbric.

10 7. The surface as claimed in claim 4, 5 or 6, wherein the
backing member comprises one or more layers of fabric, at
least one of the layers of fabric being needle punched to
produce fuzzy fibers on its surface in order to increase
the permeability of the backing member.

15
8. The surface as claimed in claim 6, wherein at least
one of the layers of permeable fabric is needle punched to

produce fuzzy fibers on its surxface.

20 9. The surface as defined in claim 1, wherein the
dimension A is between 5/8 and 2% inches(1.588 cm and 5.715
cm), the dimension L is between 1¥ and 5 inches (3.81 cm

and 12.7 cm).

25 10. The surface as defined in claim 1, wherein the
relationship of the length of the ribbons, the spacing
between the rows and the thickness of the particulate

material is:



25 3. The surface as clainmed in claim1, wherein each of the ri bbon%%ﬁ 06
‘wi dt h of about one-half of an inch (1.77 cn). - 5 APR 2006 19 4. T

surface as clainmed in claim1l1, wherein the backing nenber is a single

| ayer of perneable fabric. 5. The surface as clainmed in claim1l1, wherein
the backing 5 nmenber is a double |ayer of, perneable fabric. 6. The surface
as clainmed in claim1l1, wherein the backing nenber is a triple |ayer of
permeabl e fabric %Q 7..The surface as clainmed in claim4, 5 or 6, wherein
the backing nén%é can%Fises one or nore |ayers of fabric, at |east one
of the layers of fabric being needl e punched to produce fuzzy fibers on
its surface in order to increase the perneability of the backing nmenber

15 8. The syjifacenasgglahardaingekah@nbinWRehehniat wheasin BNes0fint he

| ayers of perneable fabric is needle punched to produce fuzzy fibers on
its surfacerarfe9r Therguehagh anqdehined in claim1, wherein the

di mension A is between 5/8 and 2% i nches(1.588 cmand 5.715 cm, the
dimension L is between | %and 5 inches (3.81 cm and 12.7 cm. 25 10. The
surface as defined in claim1, wherein the relationship of the length of

t he ri bbonsl2t heThpasunfiacbebredafihedr dnscaadmt he,t wthekaéasAofist he
particulate material is: - 5 APR 2006 20 2A = 3/2T = L. 11. The surface as
defined in thai neagewh€rb/f ingh anda2% inches (1.588 cm and 5.715

cm); and L is in the range of 1% inches to 5 inches (3.81
cm and 12.7 cm).

10
13. A synthetic surface as defined in claim 1, wherein the
ribbons extend between 1/4 inch and 1 inch (0.635 cm and

2.54 cm) above the layer of particulate material.

15 14. A synthetic surface as defined in claim 1, wherein the
particulate layer is a mixture of sand and cryogenically

ground rubber.

15. The synthetic surface as defined in claim 1, wherein
20 the synthetic surface is a surface for a sports playing

field.

16. The synthetic surface as defined in claim 1, wherein
the synthetic surface is a surface for agricultural crops
25 having a crop growing enhancement material within said

particulate material.

17. The synthetic surface as defined in claim 16, wherein



range of between 3A and 6A. 5 12. The surface as defined in claim llg ,o0 5y
wherein Ais in the range of 5/8 inch and 21/a inches (1.588 cm and éf%l@
cm; and L is in the range of 1% inches to 5 inches (3.81 cmand 12.7 cn).
10 13. A synthetic surface as defined in claim1, wherein the ribbons
extend between 1/4 inch and 1 inch (0.633 cmand 2.54 cm) above the |ayer
of particulate material. 15 14. A synthetic surface as defined in claim1,
wherein the rticul ate layer s a nixture of san d,cryogenical |y

o ound r ubbaaLa T SHeSS SorEVEE: L 8ads hib LG eRanhe IR LR RNRRT R R R 1 0
t he synthetjc, surf IS a surface for a sports playing field. 16. The
synt hetic sﬂﬁ}aﬁ% gég%%ﬁined inclaiml, wherein the synthetic surface is
a surface for agricultural crops 25 having a crop grow ng enhancenent
material within said particulate material. 17. The synthetic surface as
defined in claim116, wherein - 5 APR 2006 21 said ribbons are at |east
four and one-half inches (11.43 cm in |length.



