- 5 APR 2006 1 SYNTHETIC TURF Technical Field This invention is directed
.toward i nproved synthetic grass surfaces. The invention is nore 55 APR 2006

particylarly directed toward i nproved, synthetic grass sports surfaces. The
inventfon. is also directed toward a nethod of making an inproygde-
synthetic grass sports surface, and_ap apparatus for carrying out the

nmethod. The invention is further directed toward an i nproyjg I C
grass sports surface having playing lines forned inits tamwnmmﬂwﬂmmb
to a nethod of making the Iine d@cfe BWegkground Art Synthepj.c.grass
sports surfaces are well known. ey are used to replace natural grass

sur f acesTephaical Bield and up well to wear and which require a great deal

of mai ntenance. Al sphiBat Wrdtergibss shsf acdsattadt goewrdwelimphopagt|y or
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surfaces conpris f Sty DSs i hbo nihet.li ter .
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and represent blades of grass, The particul ate r@) erial usually conprises

sand, as TitowdnugnbkGnof 18xaRPFERPR UILEEER%nOWRES 5 #Y9, 1MRTEVed Haas,

30 Yo andAmS0id35grkdd3, dhestslr sudfdcecarhaeingi selaptiiny nbigekal s or

A ‘;,;}so%gf“?.ﬁ;”iigt Sb T2 Sand?tSNMhthdd Sr RGN R 283
lined surface. '

Backaground Art _
Synthetic grass sports surfaces-afe 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 partly 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
Synthetic 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 bladeé 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
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way .of exanple. The particulate material provides resiliency to the
.synthetic grass surfaces, and the *@0002* - 5 APR 2006 2 surfaceg are
ofte'n—Laid on aresilient pad to provide further resiliency to th APR 2006
surfaces. The known sand-filled synthetic grass sports surfaces have sone
di sadvant ages. The surfaces usually -5 Dbeeone hard after extended use
because the sand, - between the rows of ribbons, becones conpacted.
Conpacting occurs, in part, because the rows of ribbons are quite close
t oget her sunfthcee sarel. aftemwt lsiccadna gr eads dbbent! gpedaldy gdvigsdise.
Compact i %zaéf% - OpEUN ilé& ‘_I) tﬁg Pg%qgé%e he cl ose spacing of the ribbon
- rows traps ris, worn a orn of bons, in the sand, even when
the particul ate mat &heal k@@ﬂ'plrl §@$1d'(imhkeldsasmtbarthnzl gs:aswt Bpot
I ncrease, a S S pr, e arder d | ess
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r esi Ilent The 15 performance ace is s
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because tiife r eséwsenbepagibbdndlsethecomayl Y ceptdapees under cuse ., hacon ng
denser. Renmpval and rep) Iace%r%snt of t e conpactéd. particul ate rraterlgal or

20 even [BEENT hg 28y PEZSirs REFEPER & %c&ﬁ’é"é oPEt HelePEBE apmiciavd s t he
rows of ralwsomstogetder s egudr d:ma(peasud/ecamqutpmea@ RenPves anddLpl ace
t he conmpa( qateri \E sen and this adds to
t he cost o%%ng?%%aﬁirﬁ ?he surfagl‘e:mp%gcte hér& ot o‘B?‘éHﬁ?A't % h®3town,
synth@t i defazse spbet §l}r°f5@cessﬁ>%c%h§ pPEbl &imeof mikbhomgerowat et rfapaw

t hrough tdwdh Sk f agesnhasndepseal lokHeeRas b S usual I
attached to the mat béﬁ%\htl nag__them th?ogq#bto-ﬁgm%h tE?l t%é th&vt? tom

of the ey cHRgedP %oﬁ%‘h@rFé}ercP@mﬁ her@nddedf skad
ri bbons tpmarticles. With an increase. in compaction, the surface
becomes progressively harder and less resilient. The

15 performance 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
équipment to réemove and replace the compacted particulate
material, or even loosen it, and this adds to the cost of
malntalnlng the surface.

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

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

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



the mat. The bonding |ayer is non-porous. To provide adequate porosity,
.the coated mat is punctured to provide holes. However, the partitdl APR 2006
materidl often flows into these holes, plugging themup and thus reducing
the 35 drainage qualities of the surface. . The loss of the - 5 APR 2006 3
particulate. material into and through ghe holes also requires that it be
repl aced on top of the mat, adding to the cost of nmintaining these
surfaces. Conpaction of the surface also inhibits drainage. 5 The known

synt het i ¢ pafianeFatésanibyeialel ahikvel An@OoRHH mg @l ifdees Vhea,
infilled with rounggd sand arti re rounde an angul ar,  because
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ose A

mat eri al S ace | ne bbons, if penetrated, can
tight!y grip the cl e"e‘thg anthUnnot syarhetieasi Eyrisacegir asslgdius Hakieng
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nore difficult_anpd - dangerous han when pl ayi nqg' on grass
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t he chances of th Eh e ,not q_f ng_released or allowed to pivot is nuch
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al nost sol'l | ow resistance surface for rofli ly -
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grass, thus making 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 penetrates a seam area, the chances -of
20 the shoe not being re"leased or allowed to pivot 'is much
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 ribbons create an
almost solid, low resistance surface for a rolling ball,
thus adversely affecting the playing qualities of the
surface. If the surfaces are employed with a resilient
base pad, balls. bounce more on the “surfaces than on
30 grass, subtly changing the nature of the game. The low
resistance surface also makes it more slippery for tennis
players. o
The known su;faces have other. disadvantages'.
Usually the ribhons employed are quite narrow, and they
35 can curl creating an appearance unlike grass. The narrow



30 grass, subtly changing the nature of the gane. The | ow resistggcgf
surface also makes it nore slippery for tennis players. The known"s TR 3885
have otyher disadvantages. Usually the ribbons enpl oyed are quite narrow,
and they 35 can curl creating. an appearance unlike. grass. The narrow 5 APR
2006 4 ribbons al so abrade easier, creajing debris that can increase
conpaction of. the; surface. The cl ose spacing of the ribbon rows al so
causes skin abrasion on players falling or sliding on the surfaces. 5
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re | ent,

provi de ag,} e lLc grass sports surfdce tha
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synt het i ctBrassibhonsurbusesalkb | samzeihesKay Pass-Af; Lhe present

i nventi ongai ®iAKOWAdE ] ed synthetic_grass sports surfaces HtaYeTHave
inproged dr ai abg oropé??%gﬁ gﬁdxgﬁ%F%V% PPSying properties. 15 It is yet
anot hér M S-REpelg clnvenyedant i on to provide i nproved synthetic
playing surfaces thed ase vl abi,vel esg expensive to nmnufacture, to
instal I, Ig%glvggét igularly to rra?nt gl&r%é [ <§§i ?ﬁset iPFegRGthetnpanrpéon ofot he
present 201 nventTon T8 FRA dEYSHRETET cophayi nepontbacesrthal ang.y | ess
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%OLQhogggg}lm ng e a

pur pose of ohdErpr t_inventiqgn, to provide a net
enbogdi ment ot he pordéseﬁ i nvehtt on® ndERAPROv Y ke hbage prepasti es

and 18 neR#FFRCESr carrying out. the method. in accordance with the present
I nvention, it has end o0 L pr ov synt hetic grass surface
. &Q. i Hﬂgtfhtéq_’t b 8RECY the -presez?t invention
to provide improved synthetic grass sports surfaces that
have improved- drainage properties and improved playin
properties. | ) | ’

}5 o It is yet another purpose of 'the Present
-1nvegtion tp provide improved synthetic playing surfaces
that are relatively 1less expensive to manufacfuré to
install, and particularly to maintain. R
. It is still another purpose of lthe' présent |

20 invention to provide synthetic playing surfaces that are
l?ss_abrasive, e;sier to mark with lines, and easier to
Seam. ' |

. It is another bpurpose of the present invention
tolprovide 8 method for making one embodiment of the

25 present-inventionlhaving improved drainage properties and
a_machine for carrying out the method.

In accordance with +he present invention, it
p?i;?ﬁfﬁ_found that an improved synthetic grass surface
cénf bé”‘p?ovided. by employihg relativély widely spaéed |

30 rows of ribbons. The wider spacing of the ribﬁon rows
reduces the compaction of the infill that normally occurs
with more closely spaced rows, 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



can be'., provided by enploying relatively wdely spaced 30 rows of
.ribbons. The wi der spacing of the ribbon rows reduces the conpact|5%A8$ 2008
t he inbill that normally occurs wth nore closely spaced rows, thus
extending the |ife of the surface with respect to resiliency. Reduced
conpaction al so ensures better drainage. Wder row 35 spacing should al so
ensure | ess wear and abrasion of the_-_5 APR 2006 - 5. ribbons, extending
the life of the surface and minimzing” the formation of ribbon debris

whi ch affects conpaction and drai nage. Wder row spaci ng al so al |l ows

better cheapodiene, n I eat s t rel ease easier, thus 5.
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In accordance with the present invention, it

15 has also been found that an improved synthetic grass
-surface can be provided by providing ribbons hav:l.ng a
length about twice as long as the spacing between the.
rows of ribbons. The present invention employs r:.bbons-
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
resilient pad and make installation of the surface
simpler and cheaper. A thicker layer of particclate
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 1least two-thirds the length of the
ribbons. The 1onger ribbons can also provide more ribbon |
material above the infill for certaiy 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 tract:.on but also easily release. The player's

cleats can move the ribbons and infill material sideways
35 to allow easier release.



ri bbons. The | onger ribbons can also provide nore ribbon material_ above
.the inf ill for certain sport surfaces, 30 creating a nore real i st APR 2006
gr ass- )i ke surface that, in conbination with the wider spaci ng of the

ri bbon rows, allows a player's cleats to both penetrate the-surface for
traction but al so. easily release. The player's cleats can nove the

ri bbons and infill material sideways. fo allow easier release. - 5 APR
2006 6 In accordance with another enbodi nent of the . present invention,
the inproved synthetic grass surface is constructed to have -i npr oved

drai nage qualities IproykdesdRnddewiRmes 34 hat E. meﬁﬁc%é ri bbons
| on;

5 are attached..In accorgdance th. the present 1nven

ri bbons &FE AT acHEY IR ELPRr pd BE‘ﬁ’Ecﬁtﬁd mesthet ippliced st ostirE derck of
t he mat. ikhe sbns;tsum‘tedaontlong Hmterlahp&r@esd)acggagp@rgte n,%éggg\é ar eas
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, bondi n | o0 i Wi or ous ar ead of
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sinply aff gléﬁﬁl qthetopdh@ r@a@krqus tbetmetbackirhg stmisyedr
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e fuz

or bot h 26’ twf‘%ﬂ:%% }nFFbe NP e dtthe téis naz'g@ocmlméntl essof the
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mat eri al SPEFELRGT ,hqt‘ﬁ%ﬁerblbﬁay ooNprices wibbonsir eaDiodk! i §8r-888d agrd
cryogenl%@ddﬁdﬁ(nﬁﬁkéﬁbgﬁr to be provided with relatively wide
porous areas of mat.between them. The invention is also
15 directed to an apparatus to simply. and easily apply the
bondlng strips to the backing.
lImproved drainage properties are élsozobtained
by having at least one of the ‘backing layefé, 2 needle
punched fabric, provided with fuzzy fibers on one or both
20 surfaces. The fuzzy fibers improve the drainage
gqualities 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 provided with an improved infill layer of
25 particulate material. The infill preferably comprises a
mixture of silica sand and cryogenically ground rubber
partlcles. The cryogenically ground rubber particles wet
more easily than non-cryogenically ground rubber
particles and thus allow faster drainage. The ratio of
30 sand to rubber can be varied depending on the end use of
the surface; the more resilient surface requlred 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



particles. The cryogenically ground rubber particles wet nore easglppg
.hon-cryogenically ground rubber particles and thus allow faster dralnage
The ratio of 30 sand to rubber can be varied depending on the end use of
the surface; the nore resilient surface required, the nore rubber

enpl oyed. The cryogenically ground rubber is |ess angular than

non- cryogeni cal ly ground rubber and las/ +ess tendency to allow -water, and
m croscopic air bubbles 35 carried by the water, to attach to it. Thus,
there is 5 APR 2006 7 5 10 the field at regular i ntervals. These lines are
usual ly Yesisi ﬂemdeaﬂncﬁpnfthheﬂﬂh@@rw@ﬂrtﬂﬁﬂasotaﬁﬁﬁmasluphamdlyuklng

mat eri al Hdh agGY dau&:-%awet hybhes prsaeal {gsen! Soganay fob,ibe b

particles to float upward mh he surface is ooded I'ch “"coul €?esult
in the &8s ®E nﬁta&enrd-lalarﬂi‘% %hﬁh@égeh imetPrapildy i qeabities e
surface. {Hgagﬁgfaggh |n accordance with the present invention, is also

provided with line f ﬁ ans, the [lines_being used to mark the playing
surfate for the spg ﬁgeaﬁleayed'n AR RCBf WAER | thes Bresem:
yardage limesntised, |ustimsgageaM1dmmtbath wmnﬁlEbam@ﬁgfméwﬁgt'@hethe

surface can b oV, h .per t I|ne seaned i-n the s ace. The
l i nes arg'lsne%%eg{eblﬂéi %!53 n&%neg%ii}ﬁpM| PE@Y&'S‘&l ﬁélﬁé(ﬁf"e? L“y';ﬁre RURIED!
t oget her .sExgrY nb@mcpﬂ-lade@xpr egsh oﬁx@fmnlm ofvestcbn,lihese ades mh@/l ded
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rows, of s I'c-ribbons representing_blades o rass projecting upmardly

from®he t%cfdﬁédl é}ferre%éaé'ur“f%“ﬁéﬁudesﬂbﬁi%l ain@s axdi sRukrdger of
.particulpirs E&PRObN RGP het thebgaeld eipth Venhok! ke RICKEATsimilar

"marking material. = In accordance with the present
" invention, the surface can be prov1ded with permanent
lines seamed in the surface. The lines are seamed by the
15 manner in which the backing layers are Jjoined together.
In a specific expression of the invention, there

is provided a synthetic grass surface having a flexible,
backing 1ayer and parallel rows of synthetic ribbons

representlng blades of grass projecting upwardly from the
20 backing layer. The surface includes a relatively thick

layer of .parflculate material on +the backing layer

supporting the’ ribbons in a relativeiy upright position.

relative to thé backing layer, the pérticulate material

comprising a mixture of-cryogehically ground rubber énd
25. s;llca sand. o .

Cryogenlcally ground rubber means rubber
particles which have been made from .the process of
‘reducing rubber from used tires bj a cryogenically ground
rubber method. The fragmenting of the rubber when it is

30 ffozen resulfs in rubber particles with smoother surfaces
less jagged as would occur. with non-drydgenically gfound
. rubber. '



material on the backing layer in a relatively upright position. 25 30
.conprising a mixture of  silica sand. layer, the particulate materra APR 2008
cryogeni cal ly ground rubber and. Cryogenically ground rubber nmeans rubber
particles which have been made from.the process of -reducing rubber from
used tires by a cryogenically ground rubber nethod. The fragmenting of the
rubber when it is frozen results in-rgibber particles wth snoother
surfaces |ess jagged as would occur, with non-cryogenically ground

rubber. - 5 APR 1008 - 8 Brief Description of the Draw ngs Having thus

gener al | \BlasErDdedribeion Wi tioé DrAgimaeention, reference will now be
made to the' acconpanyi_ng draw ngs, show ng, by W f illustration, a 5
preferred enbodi nent®t &geo%?ugn(?g? eﬁ\?i?%f: gﬁ%"%?? R 0B&tURE | OF vi ew
of a surftdoe oinvehsipmasenrefevenceon'wiklg. no¥ i sba vinadesi id ar the Fi g.
1, show degug S | : uLal i NQed jtdon; 10 Fig.
3 is _a si (S%ﬁ%ﬁé%?ﬁghe Qoafﬁ%g'nggﬁ%%EB E?QQ%?{gfagg?gggiﬁﬁﬁ?%h 7i ew
take® al arpferredjembpdiment Thexrgofs andy imppvieh:of the machine; Fig.
6 is a‘'detail top pigw 1154 4. ckdss-EaOt EBRC kIR, VbEWaOTs e backing
menber after it has ,been cqated; Fig.- 8 i's an expl oded, end view of a seam
in the {8 R%ESSeRE %Bé(ﬁlnf%dﬂﬂhg a marki‘ng line; and Fig. 9 is an
assenbl ed view of thegseamief 4 Frfew similar to Fig. 1, showing the

free ribbon ends in a natural lying down position;
10 - ' Fig. 3 is a side view of the coating machine; -
~Fig. 4 is a cross—section view taken along line
4-4 in Fig. 3; ' , | h |
Fig. 5 is a top view of the machine;
Fig. 6 is a detail top view;
15 -Fig. 7 is a perspective view of the backing
' member after it has been .coated;
. Fig. 8 is an exploded, end"view of a seam in
the surface, the seam formipg a marking line; and
_ Fig. 9 is an assembled view of the seam of Fig.
20 8.
Mode for Carrying out the Invention
The synthetic grass surface 1 of the present
invention, as shown in Fig. 1, has a thin, flexible,

25

30

35



20 25 30 8.. Mde for Carrying out the Invention The synthetic grass
.surface 1 of the present invention, as shown in Fig. 1, has a thtA;APR 2006
flexible, 35 - 5 APR 2006 9 backing nmenber 3 with parallel rows 5 of strips
or ribbons 7 projecting upwardly fromthe backing menber 3. A relatively
thick layer 9 of infilled particulate mpterial is provided on the backing
menber 3 supporting 5 the ribbons 7 in a rélatively upright position on the
backi ng nenber 3. The flexible, backing nenber. 3 can, as shown, conprise

two. backi, 3. Th om | can be a woven or needl e
punched po:g' Ienénh? %I’I C. gfg?’T at"-tfgyf%%rerr@‘gscaﬁ befal sd&ip= vewven
or need| erﬁé%@lﬁﬁj p§F‘thSfj§4!e91eupadamdﬂ.y Theoﬁd asé Cb&bﬂdﬂgg OfefnbR - or§ 7

are tuftegd thoughy e baghking. passi g
t hrough bot h Iayers |I§lﬁt e baﬂgﬁng manbe? 3 ﬁ&%lﬂé‘&@shﬁﬂ/ﬁta§ullae
conpri si NGRS Y aal'ye1"§ REothfed «n béhﬁorb@cﬂcingmmmbei—a)aersg 05)0

or norse Othbheriﬁbeh% ip the Rackkn@t i :%P%h pe.a needl e punche
woven fab£> 5gorow de etter drai ne:'g he “tabti c l?e‘ﬁ*n’ggf'@f‘at‘?%elt)h% hi ck

if used on y e~“lrayer. At Ieast one of the Iayers 20 11 in the
backi ng nmenber 3 carﬂ.’lbe FAed b paNChRERLAY menBddt hati ers
g W C LE mbi gafsﬁrgkm

(he!ayes coBRERSRILAB B LB, CEATS, il ek cinpacc e
e T e T e
e Eypropy]-ene fabiin W ven or.nee le punchgd
c. The plastic strips or ribbons 7
are tufted through the back:.ng 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 back:.ng
member 3 can be a needle punched woven fabric to prov:.de
better drainage, the fabric be:.ng relat:.vely thick 4if
used only as a single 1ayer. At least one of the layers
20 11 in the backing member 3 can be needle punched with
'.synthet:.c,.fuzzy fibers (flw) 15,  as shown in Fig. 2, to
provn.de means to wick moisture through the layer. The
fuzzy fibers further improve drainage of the surface.
The ribbons 7 are made from suitable synthetic
25 plastic material which is extruded in & 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 r:l.bbons. The str:.p 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



I s polyethylene which is soft and has good abrasion resistance. However,

. pol ypropyl ene can al so be used in naking the ribbons. The strip SaRRMEs6e
a'wi dth rangi ng 30 between one-quarter inch and one inch but is preferably
around one-half inch wide. The thickness of the strip ranges between 65

m crons and 150 m crons. The ribbons.Agare cut fromthe extruded strip and
fastened by tufting in the backing nmenber 3 in parallel rows S. Between 2
to 35 8 tufts are forned per inch of roww th 4 tufts per inch - 5 APR 2006

- 10 beibegimg ef epablferable. stripsrpd e neghapiscal | fibrillated qr. split
to appro@i@éfﬁlaegg- eéﬁht'h af aﬁ i.nch or ,rm?g. Tﬁ%r?i br'FFFg{FP&ﬁ,a%M chis
done mechan carTy - odur?hg FHe frahlr RPRFPHMFte e aneeighbhi des

ri bbon \itiah eeswakes a hair net, that is, the resulting fibers are

I nt erconnected. The ackk rows Qf, ribbons js dependent on the
activity to be perfgﬁﬁedfg%rggéggﬁ'ﬁnd. I‘—"g}“ilb T3t HFRRe dneakandwordlyn t he
shoes® ofufitet EBef franufiaqtyrimgspdr tshaaserd spag-8¢iges the §g§ro%ge of

about. tiHieth qH@sbAHI el 2ahdiNC 00] | cleats or soccer cleats may be
wi der than basebal | cl eats. The g?o%gf n%pﬂ%g: "'Tgn’ réﬁ?t FErHidine £ibersf
sport to3F& -HHeSEdoBReFkedts field and is a consequence of the spacing of

the cleats on the Bhaespakinke ¥ apess K eV In_sparts.such_as horse
raci ng, i% i%h%on%%r{plvat 1eDd thlagt(:a much wi ﬁgwss%ggﬁbbb%“ﬁ e 4%%%?@65%;
bet ween the rows £ Acconodn ePehePerficiedo®mes thet heiaddses. Fhws, it

i s dént edpisdtaatt0 thheatsr worae bACi fthe 2 SPEELNJ et é@gsro¥\$50f up
to 2-1/ 44iiERsyou neaessar . th a proportional ly onger bon of
up to 5 nches. %%Ig io\%glsy W dée rgi bsl?\(l)gn%:','n%t Puakheoyardgei ogh abode; are
pref er r e BECTBRTFHRTHi RF APbbdNShdo nRoatibhl125cBEa€aSi b¥ Afodl@L L OVer

ri bbo'ns' eleatasinddy 88" waBdr 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 'tpe ;hoes- of the players. Likewise, in sports suéh as

horse racing, it is contemplated that inuch wider'spacing

will be required between +he rows to accommodate +the

wider hooves of the horses. Thus, it is contemplated

20 that fqr'horse racing, a spacing between the rows '6f up

_ t9 2-1/4 inches would be necessary with a prbportionally

longer ribbon of up to 5 inches. |

" Relatively wide ribbons, at least one-half inch

wide, are preferred because the wider ribbons do not curl

25 as easily as n_ar_roweié ribbons and resist wear and

abrasion better. The wider ribbons 7 also cover more of

the particulate 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 :j.ayer 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 fibrillating means. .



abrasion better. The wi der ribbons 7 also cover nore of the parti x#ﬁt&
.material when they lie over, trapping the infill mterial as shddn 246
2. At least the free ends of the ribbons 7, above the particulate naterlal
30 layer 9, are fibrillated to provide a denser appearing pile. Once the
synthetic grass has been installed anqb the infill has been placed, the
ends of the ribbons can be further T %lrlated by using a steel brush or
ot her nmechani cal fibriIIatlng means. * 5 APR 2006 - 11 It is also

contenplated to m xpd S |n ter of  their thickness. For instance,

dependi ng on the type of $£$ ot uenﬁ%gg °a“Ti|’(9I’§hﬁhe¢iéDb¢aasbald will

r.ol | eZMEWOF iR Bt hbﬁ-gkr@tas‘-f erFamd :smét&ncél blase Ry dnbg. lerm xed.
Fet

Stiff her ef h
| bhons BRCk Lo A var SRLEet IR £ TR Yo "Uhere e ‘éiiml B30 such

ri bbons bag to an. ig ght ~posi‘ti‘on,
a nix wobPUlb&OFE he W#Vbt?&%ﬁrhavthgré allscﬁ(ifM|endwtdftleS§iBbls ned0 10

120 A crooulli tenassxed. SOfsgffé?bg&b%%gu%gg?ﬁ%%éamF|59| 00\5%3%%% Zpd

an 80 m hi es conbi nat.i on
ri bbons-r-ﬁ&\%(e)ﬁ d %éadet BPﬁFﬁé&r@' t FEPEFRI cilar Féébpln@rrebaskof tichean
pl ayi ng ¥peLightTRositionpf mllafﬁ:.xtr@lgofstpéa]bbﬁgs % 51 C,FftThese stiff
and sof tarhpho I ti or art of the SAME t
C no Be 2 {;ﬁﬁ_Eﬁ rihion “p 14+ 0PPpisiermsi e awdtapaced

accordance with t resent inventi on
apart a RPSPARLY "W t st lZQngwmmm&knesel ght bS 38€LEYO ANy,

onelQuaré&ildi RERes £P3ht 5 '{}lm) r® C|Eug§d e onp the end use o? 20 the
surface, N snmal l.er spaci ng . bel ng&{aggg for aggu%jozc@lcfﬁﬁt thigkressor |ess
physi cal®B¥t CATRADREEANL LT athsise graen Fdgidkaaphe, saftesd |AKISE,SPACI NY

bei ng useshidiebe dlmfeﬁ:rm}yﬁcay ahld \BA ¥tk %‘”ﬁo@%ﬂﬁ%i}g%ﬁ %g%lsfe&égﬁet he

track. fﬁaP?ﬁaehel‘%{ exﬂz@lratgg -gxlfe sre_ll-%%l \1/10 soft r:.bbon

r ows .of S may be

1:1. These stiff and soft. ribbons may be- alternating or
15 part of the same tuft.

In accordance w1th the present 1nvent10n, the
rows 5 of ribbons 7 are spaced apart a distance "a" that
' ranges between five-eighths and two and one-quarter
inches apart. The row spacing depends on the end use of
20 the surface, a smaller spacing -being used for a surface
that is used fo; less physical activity, such as a golf
green for example, and a larger-spacing.being used where
more physical activ_:f.ty is encountered, such as a race

track for horses, for example.
25 - The rélatively wide spacing between the rows of
ribbons has several advantages. The w1de spacing reduces
-the tendency of the surface to compact. If the tendency
to compact is reduced, drainage of the éurfaae is
improved. The wide spacing also reduces the amount of
30 material 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 bettef
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



ri bbons has several advantages. The w de spacing reduces the tendggcxpﬁﬁm
.the surface to conpact. if the tendency to conpact is reduced, drainage oP
the surface is inproved. The w de spacing al so reduces the anount of 30
material required for the ribbons. The w de spacing further enhances the
pl aying qualities of the surface. A _payer playing on the surface is able
to obtain better traction' because the player's cleats are better able to
dig into the particulate naterial between the ribbon 35 rows. At the sane

tinme, the demtser¢dhmase et more PodMRLyNfesnl C there is npre
room bet %éfﬁuigﬁ tQ poyve he farticul at%nrra%th%reigﬁé’guri{]ongm?gﬁe&? The
wi de spaci®ng —arso- nakes rtr&d i PU 3RPoosehease-ean, Thad widm seEEleg the
particul atelgmt Brk&lS. Theeesiien obm helowan, t Begzos Bnlo é‘;@ﬁ?weﬁ]’yﬁé
wand into G | . L pose it and raise_it up sligh .~ he
| oosened, %ﬂa%as%%ée%tagﬁt% gr(%la)én‘4 Jéégbl I %@Fé‘?f tF e5Ref detiveen ahliedatovs,
and redur fQl BREBEEh@baakr ngandntiarto Theel atafisbe tosWdmeeyi § fdgpded

and thus rapl agpentaLost Sifreyd0 The w.de acing also makes it
easier to sew  adjacent suff aceése%fglgg%?q'lydget h\grh?/vi ts'ﬁ%?ﬁegﬁgati R¢#maky
seams si nEEMUTE*5p&E i 8Sprevt HeAtedr (wbespad Ofie dingt land &BBiidboOns

I s al so amndmpoetamrned eahtbe tife t BeckRWRNT he | hytL"" of the

ri bbons szﬂaégati%s, txq__[ee ' s& ance fr%%ntﬂgaﬁggki ng%nb%#? D=t H:S’.ec hei r
free ends 9% at "TeaST TR th%ngpa F‘ﬁ’& " Arephaegeent hecowshs 5anfe

ri bbokd am@PcEds ablTheemiden spaciagarl sb X niakes ke sRIELRY & ‘sew N€
length "Lasgfacddwe shbRaRs I et §g hree-guarters of an inch and 20
five inches,” with the shortér ribbons Deél 5 Sfs &t WrPHTt KEFeakirachuddy ng

t he smal | 3B SPCF POERISPRES dryproviBbdnsEdieitige usedmwi th the | ar ger
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. . gth "L"™ of the ribbons

15 7, that is, the distance from the backing member jito 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 "A". The length "L" of

the ribbons ranges between threé-quarters of an inch and

20 five inches, with the shorter ribbons being used with the
surface haviqg the smaller row spécing and the larger
ribbons being used with the larger row spacing. The
reldtivgly 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 underﬁad and

the cost involved in installing it is thus eliminated. A
thicker infill 1layer 9 promotes better drainage by
creating ax highgr leve; of water, -~thereby creating a-

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

the free ribbon proyiding more protection from the sand

and other particulate material for player§ falling on the

35 surface and minimizing abrasion. The ribbons can project



25 layer 9, thus providing a nore resilient surface w thout reqw r| @

. under pad. The expense of an underpad and the cost involved in i hSt i2 B

it is thus elimnated. A thicker infill layer 9 pronotes better dral nage

by <creating a higher level of water, -thereby creating a 30 higher

pressure head fromwater on the top ef tthe- surface. The longer ribbons can

al so' provide nore free ribbon above the infill even "if the infill is

thicker, the free ribbon providing nore protection fromthe sand and

ot her paranywhere nérom abneoqugirdyesr s ¥rchi rtg:oronéle Diclsurdiseee angh o

m nim zi si on.pplhe a r t 4 R nywher e
"h AL 85T ON-prle (HAGONSS CAMLET ALt 1oy PR 200 d3, any

fromone-quarter inch to one |nc above t r&)‘:'If“-‘the
inf.ill 1R8%weean Cr%géndbeﬁ%@'enlaﬁéeénddmandnngh@nd@p@nmm@ ase h@fend

use of tthee sHukEse Themhayqram éhla_)eahq% %AE' aknf}? ckdes8 v & 8‘“
t wo- t |rd gg ngth “L. thie | ayer 0 partlculate

nat er thé(ﬁﬂﬁl%%% r'ét‘ fofa FEPdréé’thnssuch as silica,
and cryogenl cally @mnﬁageum rmnbbpﬂa.rﬁdm@ﬂeca{alﬁé;gi@yngrecfr%i bber

is prefer se t rticles 2258 19 rou ni_m zi ng, abr asi and
al so les é%?%}?fgg! 5 ’?EXQ% A eds BHal 5A0 ub%‘é*‘%Th t?tgégaal shdet
easi er tmmeana:larlg-mramagd @meruum.parwmnmslaysgﬁm
likely t t if ts Si pic air
bubbl es g;;lie&r%gt g\ggégaljl e ?Eé er e%i to %g‘q%md{%gpﬁ%rgllg ESrhére
par t1 @l esF¥rdeFange “}Jrf‘-"sm%élbﬁt weé‘ﬁ’ﬁ%ﬁlmﬁeshaaﬁd seﬂvbm:y nméelssdning

pref er abldo@sscbeb\ﬁeen el epss @ndnighivdy m&@efzorpélee& SWef gnakrast on
of the players cqr surface is a factor. Ween four~ and

rl_éact ng tré;el

thirty meSH Wher &XBTeRY oS AHRIRFIR ! or F‘-Wl*ethl'l @%aﬁér@é&lcﬁsbe

repl aced dxye @lmted lsresd | Lideldy, har dEandtheawyygr fpultied U 8dd£S.45 OF

ot her hargh s a ‘Ql%é:éy 9 r d r ubber_ coul d be repl aced

by ot her res&lqgent mat B nggg&%cg LYBI Rt s are not as readily
adhered to the rounded particles. The particles can
range in size between four mesh and seventy ‘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 tﬁirty mesh where abrasion is

20 not a factor. The silica sand could be replaced by
graded small rocks, hard and heavy granulated plastics,
or other hard sand. The cryogenically ground crumb

rub_ber 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 cryogenically ground rubber. In some cases,
some or all of the resilient 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 possmbly absorb
moisture.

The mix of sand and resilient material can vary
depending on the end use of the surface. More rubber is
used if the surface requires more resiliency. In

35 relatively thick surfaces the 1layer 9 of particulate



such as cork, styrene, epdm rubber, neoprene, or other 25 simlar _ APR 2006
.materials, if the particul ate shape equates the shape of cryogenicadlly
ground rubber. In sonme cases, sone or all of the resilient material could
be replaced by other materials which performspecific roles'. An exanple
woul d be using perlite to replace the resilient 30 material so as to reduce
conpaction and possi bly absorb noi sturdé4 The mix of sand and resilient
material can vary depending on the end use of the surface. Mre rubber is
used if the surface requires nore resiliency. In 35 relatively thick
sur f aces ntateed byr c@nobepatifiidddt £n- SuHAPR 208 wi]tgn g‘ggej‘_%ﬂgrc n..be

di vi ded "iqn 'i‘?y%fdﬁﬁ‘ﬁéﬁ tgﬁel gwer Sub- | ayer 17 adj acent € "backrt ng
menber 3,_ 4s shown in Fig. 2, -h Ay FaPPEPSTar i cREs SARVT hdnuFhiey .
sub- | ayer?.. 1Daviag ngmailgsr particles t andnithat Rarel QI@J’]_%I.T 5
particl eqaviddelbowai- = 17, coyl e i nl and ,with ™ nesSh size
of about fort,yghto ?g%ent%ly&nggﬁié?hetgugﬁgi@%%%%I gfycﬂdglgr%l}ﬁaeconpmm

| ar ge‘f pEAETIELBf 1nsdie tewernawhn tayene Lubbenl @abll offin 1S g,

mai nly, wdith oal mesitngiize the lov0ht | ayere fequces g cost of the 1
surf ace. uTg%]r_sursfu C‘ﬁ-l i s Q&zuf act.ur ed by a%tachi%%bgﬁécy rToBdns 7 Hhe
tufting UREMT hPSUGH I bdcki HQWehb&OBRFRSer ohBTGerhapaatécipaced s
bet ween Sievel etghbhsedndvitio the pasbbal [pareleseanar t yshler &na s RELNO 2
to' 8 ri bhonsiper skl nch L, eaghrow once the ribbons 7 d&re Tifedd in
" place, the bacKing nember 3 can beé codt BHThn TR IR kthe| gosto @fihshe t he
ri bdhs FYTEREDacki ng nmenber. The entire backing menber can be coated.
Preferably, howeverrhéngaRegpodi gent, ' 2Q i.nvention, .using a
por ous bacﬁa‘ré% %r, oniy portions o%')’gkl%g&%gg?%ngb% @F‘cglé"%og?@d- to
provi de BEPEERS df PRabBEEARS: & hamukler ovedt $.he rback bndameabeizt M3 t Ais
“rows 5 that are spaced between five-eighths and two and
one-half inches apart, there being 2 to' 8 ribbons rer
15 inch in e;.ch TOow. - Once the ribbons 7 are ‘tufted in
place, the backing member 3 can he coated on its  back
side to adhere the ribbons to the bécking‘ membe.r. The
entire backing member can be coated.
Preferably, however, in one embodiment of this
20 invention, u_sing a porous backing merriber, only portions
of the backing member are coated to provide bettar
drainage and to reduce 'costs. In accordance with this
embodiment, the backing member 3, after the ribbons 7
have tuftgd in pla;e, 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
_30- member 3 across the support plate 33 from one side.to the
other, as shown by thg arrow 34 in Fig. 3. As the member
3 moves across the support ‘plate 33, it passes under a
comb—li]::e 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 rlate 33. The fingers 37 are



enbodi ment, the backing nenber 3, after the ribbons 7 have tufted in

. pl ace, is passed, upside down, through any 25 standard carpet coati igAPR 2008
machi ne. The coating machine 31, as shown schematically in Figs. 3, 4, 5
and 6, has a support plate 33 to support the. tufted backing nenber 3 of
the surface 1 as it:. is being passed-t#gough the nachine. Means, not

shown, are provided for noving the 30. nmenber 3 across the support plate 33
fromone side.to the other, as shown by the arrow 34 in Fig. 3. As the

menber adjvetableosast ha;dsupggét Lati 33, seg,.under a _conb-Ilike
par a ﬂp flgﬁ géséw%%ﬁv\h?gﬁ“\"est ang t dpeof

device 3 ' an ra
th\(;I bottosancﬁzl%%?%d g@k r‘%l%%e?“% §’-%@%{¥ns¥)etth’@€smppeachpl =6 133. gFhe

fingers :ﬁimceeistAmbWOG -df6 rddjbhiesi aldre @Bet cbg@ﬁlﬁga% g vien t hem

and are aqi 3ge & ﬁ% flnagcerdngév\een ach- alr o) adj acent fows 5

of ri bbon on I ng ne iy Bt b Qﬂe 9n9§rlsoc%1?ed1@ime1£ the .

finge?s ﬁ%eﬁ*‘@ﬂtS Ctﬁ1et1|l¢oﬁu.anert§1e37| thers SHetihabddel Qg lih I i cat or
t

nmeans 40 r @y f n (0] raterial, "M ont -1 ke
devi ce 3§"’4§’ch2§ %bwgﬁm@%dstgog a%‘?ﬁ%“f}fz 1H2 HbEEorm%ﬂ'-%EéaSQ "M¥ t he
menber 3 9¢(obEE QQS“I?'h%i]FFgIﬁeVJeFBe sRGun aoresg. ixs undertd hesdgyi c§%35,

10 the cdatdmty 0Bt &teal dodkoks HaMdd egdo t hy it the fact | ade
d Lai d .down agai nst thée t?%rro%v a?ga(sl{ 4%S ofqypd

where it tIoS SRLe a,p e
backi ng Nenbers3 T ar 8Sndlo¥Ry dPedF by -t Ry f PRge®s Bhe Testcar g, 41
contll n tthe qqmngrmm&ladnd'mhe:.sl Bl WSy i B t_.,_I%es%, Qﬂv%‘ ?re 15
covered Willgd hggco@lé?g r@éeagals"yé t.0. ad ere the bbons 8 SHeF
backi ng menber 3. Th | ngers gnt ag atlﬁfgdr’rﬁcéffrialagawnﬁtomhe
cover i ng"@F&EAar AFR2Sar é&s a8 Jgthe hébd;caickmgtg neEnthe r &a@re@@ntaggen[] zbbon

rows 5. cAveldel nBybaths #BW% rane fro r fingers 37, 20.t eback
of . the r?e er 3 g[s)sgovm |%% g; hglsm%%% pés gﬁg ‘?fcﬁé’ﬂ Loratée a

"M coveFrRE FheEPHSb0 ,roﬁ,gdg,the ribbon ends in ‘these rows are
15 covered with the coating material "m" to adhere the

ribbcns 7 to the backing member 3. The fingers 37
prevent coating material "M" from coﬁering the narrow
areas 43 of the backing member 3 adjacent the ribbon rows
5. as the member 3 moves away from under the fingers 37,
20 the back ofithe 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, to provide a very porous surface
which easily drains. The coating applied by the coating
25 machine is much less in quantity than that required to
coat the entire backlng member, and +thus additional
savings in material are prov1ded making the surface less-
expensive.
While one form of applYiﬁéj the coating in
30 strips on the rows of ribbons has .-beéen 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 & 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



but . adj acent- areas 43 of backi ng nenber 3 are uncovered, because of the
.fingers, to provide a very porous surface which easily drains. TheARFo#$ ng

applied by the coating 25 machine is nmuch less in quantity than that
required to -coat the entire backing nmenber, and thus additional savings
in material are provided maeking the surface I ess expensive. Wile one form
of applying the coating in 30 strips. on the rows of ribbons has been
descri bed, the coating could be applied by other neans. For exanple, a

series ofyhMegzLes caukd I ' ines of cogtings onto the rows of .
ri bbons and. a doct or . bl aggla(%ukgb%ga{“tet e??ét)hgaﬁ n&s HFNRB&ri ng @PRbinge
back of tHelhdit Ofhi FbEfeaenty Smmetersyveanldt, akkongss edsageas, ofpbhe

- backi'ng netidetoatinPR 2006 - 16 uncoated and thus capable of fast

drai nage. Coating rolls of different, di.aneters could also be used to apply
_the coating. In accdtdBFEETRAMF ANt ansidhemntemtbodiiment | ¥entian,

| i nes5f orimeekthgnqut Lhnpkayfdng maedk i bat for ' he, surface b
joining the adia tt%%ges o% surfacg@;ec,tions \;%di#ie;nép:acrlsﬁ‘ cCa%e As
shown, in rlg. " atS&ant PAhACE1 % grdded'dindse (Adiadiesitni edghet of '
spaced- ap#rf 2dgesBH1Gss owiat axaspesifiaceaszar! | 08% 1050y ‘i?lt Fig
respectivegl y 4 ogla@d oG e sea 1 has .rows 61 of tufted ¥!bbons
63 inits central section 6?1 b'sﬁtg %Erg?%ggngngﬁri t§9\ﬁ dé&Kiddanirgt iws 67,

69. . ThEPRRRETEPaTECt PERSE5 $3. | dtat of bedjeeertthe sedgRi &3 se55 Qins t Ne

surfhce SxtiBps aspddtivadyt ke tyht ed sridpons ip 15 the centra
section 65.can ﬁave a g'icff:geégnt_ col ou?gz;'r#. or a %f'?%?@nb:’arféq%gﬁtl 1% t he
ri bbons 7Y% Ehe %Er = e oELPERRS57635d Y oitsr rrantird 7dedBiofnrdd ng a

pl ayi ng Hhitel do Thibbibde soue ivect woae 671aé9seitihgs” Spam ga.”d can
be need e qunchedsbachanndaizzy {abtie, Adisive TR0, 1S apali ed Wi Lop
of the wide Side sections 67, 89 76 the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons &3 in
15 the central section 65 can have a different colour and/or
a different height from the ribbons .7" in the surfacel
sections 57, 59 to form a line 71 for marking a pPlaying
field. The wide side sections 67, 69 of the seam band 51
can 'be needle punched to form fuzzy fabric. Adhesive "aA"
20 is applied._on top of the wide side sections 67, 69 to.
g.dhere the overlapping surface sections 57, 59 to it.
The fuzzy fabric enhanqes the joining of the seam band 51
to the surface sections 57, 59 by ‘the adhesive. The seam
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 6_7_, 69 as well. This prevents
the-adhesive "an use.d. 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



adhere the overl apping surface sections 57, 59 to it. The fuzzy fa I‘IAE 6
. enhances the joining of the seamband 51 to the surface sections 5 5280
t he 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. Tht §7prevents t he- adhesive "A" used in
the seam from bl eedi ng through the band 51 and perhaps adhering onto the
substrate. Wien_the band 51 has been attached to the surface 30, sections
57, 59, &SUThARA| P RalE sashey inerdenobt heandt l'hé‘xelphmti&{ia@gcause
of theirdi fafrer@aﬁldam)@aagno@ﬁéyamatsh bbPﬂ?E [ e ace gsections
57, 59, defyl ne a pl a%%a ine 71. . In aﬁg?ﬁer e Fn&#g F'%Lﬁrﬁa ¥ on,
“the 35°B30FF%% BUPE%ePEnpIMRRA WREh IBon@FPYbbas, surfacst - "5 mER 2006
- 17 f opArgdidulrtdaia texdl=s cauuangédﬂplapdﬂa@;pgaggcug@é@ (l? &S coul d
be ag th bb r Thi ur.face, coul d be used as &
grovm ng - ks:gg) él%ﬁﬁb %chi}gu?at gla%ﬁr gl dr%FrﬁEBﬁ maﬁtarg tﬂm
enhance §héroB gfliﬁﬁunganéludhaaerMJerthlaﬂ hall Lostsai BSOSy {F

pl ant s g~ el al | | an ,oqt devel ap msnt he
enhancerrggtgtmat er%!;élj‘g&lgggn fggyrﬁ@oégﬁag% R{Qﬂp rﬁl E?ﬁ iR hEQEEf &l at e

| ayer. |RTsdMeFecaeRT1aHErEnhiRC it mbmalstaaylhgae a speei kigkmel 0

gravity tesest, ha&wt@nhﬂr&érﬁéﬁtngmahb% MRLer il i ttgmgub-layers -
undgr the_top,l res that it  stays fn DI ac}aﬁg |§ not - 85:%?/”1%d by

Tﬂ’eﬂagd‘ﬁ’ac es\ﬁouli e Yar er‘b'ul &9 Jayringi ntbiléasmahatrlarle dmi d.

irrigati bqtpppessubtrlldtytnrs amhd“azghﬁ:hlen tlod | apgerof ehzRadd i 3-_ it .
mat eri al ng RY Oéi’élée r%g raJ%er uI d be desi to retain
moi sture” I~ the erra te%pﬁ tegr HRE-ri sSweirge

m ni ni zewPHad ahﬁunPaB’f"-l}?a‘rlﬁItlhr atusefag br i onh tdmaéam gbhake hkewngaway in.
W ndy argggigation pipes could be laid right ih the layer of

15 particulate material. The porosity of the backing layer
could be deszgned to retain moisture ‘in the material to
promote plant growth. The ribbons would minimize the
amount of particulate material that might 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 support
the planting of natural grass with the roots of the grass
gxtending in the particulate material.



20 A sports field using a high pile of ribbon, . a thick' layer' of
. particulate material including cryogenically ground rubber, coul d PR 2006
utilized to support the planting. of natural grass with the roots of the
grass extending in the particulate material. 5 APR 2006 - 18 CLAIMS 1. A
synthetic surface having a flexible, backing nenber and parallel rows of
synthetic ribbons, representing blades 5 of grass, projecting upwardly from
t he backing nenber, the surface inclugiggma relatively thick |ayer of
particulate material on the backing nenber supporting the ribbons in a
relatively upright position relative to the backing nenber, the
particul ate material conprising a mxture of 10 cryogenically ground rubber
and sand. 21.A sarBgachasicl aurgdcien halvding b, fllesidile,t backiayer meadberd
t hi ckness at | east two-thirds the I ength of the ribbons fromthe backing
menber to tBAefr phradledadsowssos. sxnshrthiet ird bbonkaceepsedehitiad bladdea m 1,
wherein the ground rubber is in the formof particles having a relatively
smoot h slur f @éegragszsprojecting upwardly from the backing member, the
surface including a relatively thick layer of particulate
material on the backing member supporting the ribbons in a
relatively upright position relative to the backing member,
the particulate material comprising a mixture of

10 cryogenically ground rubber and sand.

2. A surface as claimed in claim 1, wherein the layer has
a thickness at least two-thirds the length of the ribbons
from the backing member to their free ends.

15
3. A synthetic surface as defined in claim 1, wherein the
ground rubber is in the form of particles having a

relatively smooth surface.
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