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SYNTHETI C GRASS 5 TECHNI CAL FI ELD *166166* The invention is 1 MR2080 a
synthetic gM4Q90ATAE with a unique nmultiple course resilient BEFIGASHPPE
infill that conbines the | ook and feet of natural turf with the wear
resi stance of synthetic PRAGCESS GBACACAOGISYDTHEEIGRGRASSuUr al grass turf
has been traditionally cultivated on playing surfaces for sporting events
and athletic ganmes. Natural grass turf is generally preferred over hard
surfaces, for exanple, since it provides sone resilience i oni ng for
foot inpacts and 15 ganes where players frequently fall oammﬁmg@ﬂmwﬁm
surface, such as football and soccer. The natural grass st
under | yi B9 spEbHRQICAD P Probl ens with mud and dust, and privicdes an
attractive appearance. Mi ntenance of natural grass turf on athletic
pl ayi ng ar edbhd $nvexpemds «iectedt tor alsygthass giass dodswitiota gnique wehikiplsi tdirse
shaded encl osed stadiuns and conti nuous heavy traffic wears out certain
spots in theesiient pasrulats pfll thay cpmbines thenlepk apd feef eumaturabtyst witgrthe wear
accumul ati Or}e&étaﬂ@é ﬁ@@lﬂ%ti@gﬁ. Synthetic turf therefore has been devel oped
in order to reduce expenses of 25 maintaining athletic playing areas)
and to increase the durability of the turf surface, especially where
prof essional sports are involved. - Synthetic turf generally involves a
carpet-licke pile fabric with a flexible backing laid on a conpacted
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particular interest to e present I nvention are the various at'
for granul areveasi dndesttilefi¢ paomédha¥atusal ptaadc edf is generally preferred over hard surfaces,

for example, since it provides some resilience and cushioning for foot impacts and
15 games where players frequently fall on the playing surface, such as football and
soccer. The natural grass stabilizes the underlying soil to minimize problems with

mud and dust, and provides an attractive appearance.

Maintenance of natural grass turf on athletic playing areas is expensive, natural grass
20  does not grow well within shaded enclosed stadiums and continuous heavy traffic
wears out certain spots in the turf surface making it extremely difficult to prevent

accumulation of water and mud.

Synthetic turf therefore has been developed in order to reduce the expenses of
25  maintaining athletic playing areas, and to increase the durability of the turf surface,

especially where professional sports are involved.

Synthetic turf generally involves a carpet-like pile fabric with a flexible backing laid
on a compacted substrate, such as crushed stone or other stabilized base material. The
30 pile fabric has rows of upstanding synthetic ribbons representing glass blades
extending upwardly from the top surface of the backing. Of particular interest to the

present invention are the various formulations for granular resilient fill that is placed
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., S 21 APR 2003 between the upstanding ribbons on the upper surface of the
"backing to simulate the presence of soil. Mst prior art systens yw ve
some use of sand or crushed slag particles, together with a resi?l t £@3m
backi ng or crunb rubber particles to provide resilience. 5 For exanple,
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provi des sone resilience, however, the angular particles of the infill are
rel at i velpartistesatogether withr aresilieat fosm backing er prusH Bihbsupartiges dapeevide
footbal I, rugby, soccer, field hockey, baseball and other ganmes where

pl ayers ﬁ%ﬁ‘lh%ﬁg'l down or be knocked down on the playing surface, there is a
need to provide resilient materials which are not abrasive on the granul ar
infill. For exanple, U.S. Patent 4,337,283 to Haas, Jr. discloses mxing of
fi ne har Fosarampla; United Statgst Patarg 3, 925,8E0todaagoin discloges 4 nemef panfpdees to
provi de nmproved.15 resilient Jg]gdlnﬁﬁn-abrﬁs'.ve soil i 'tta in ilnfi 1.
Such r esitpyEn{or FOVERRE P SR SRR 8 PSSO o Bty B o lee;

particl esmdped i:gqlr_)emheb te. | QFarh YEREnt RAREIDEH BBovid& d¥nfdiekiliRncand t he
i ke. A nunber of disadvantages result fromthe use of a uniformy m xed

gr anul ar Homfever, thesan@0lar papgiclasrofahe indifsare melatiredy ebiasivd. Séete pbrasioolies and
resilient rubber particles e m xed .in a unifar nner thr.oughout the
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ri bbons tie acedépb lprovidd ré<rent Gnatedials oviich amehes ab7Biv@0omthle. granhliay nfill.
percentage 25 of .s s, preferr tq_mnimgze the cost of .such systens,
since ru rexﬁ@ﬂq’iﬁgsb&?‘:& ﬁéﬁgﬁ%éﬁ{@?piﬁ@%@%wﬁé%&f{ gnesgﬁr& #fle sand
part! cl et Ridy296, B 9590 b9 RilufiUleBifiofl pathiel-8a8eplRle i? iRBRARA Wher e
the synthetic grass surface 1s”not 1n an encrosed stadi um for exanple.
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capillary action _of the sand particles dra surface noisture downwardly 30
due to th@“ﬂ?ﬁe?@f&@éﬁat TUgher REEIAlESn §PE PR EIR (eads, JPRBuBRET RAHOFHbbe
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infill systens %l to recogni ze that the infill is a dynamc system
continuously in novenent under the influence of bouncing balls, vibration
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or player Inpacts"w e top surfiace of the In er tine, areas of
cont i nuoum a npifirn miahherstbpaughbet tha depthnaf the dfilbeSynthetid grasd turf mfidlpfier der ed
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grass ribbons to a depth of 1 (25.40 mm) to 3 inches (76.20 mm). A high percentage
25 of sand is preferred to minimize the cost of such systems, since rubber particles are
relatively expensive compared to sand. The sand particles also provide an improved
degree of drainage that is needed where the synthetic grass surface is not in an
enclosed stadium for example. Rubber particles tend to impede the free flow of water,
whereas the capillary action of the sand particles draws surface moisture downwardly
30 due to the differences in surface tension characteristics between rubber and silica

sand.



. Particularly in the case of relatively thin layers of infill, 2heapR ;!
| ayers of sand a@g rubber tend to sort thenselves and corrpact Lnto
relatively P8 aces. Theref ore, when initially i nst aI | edPCT/fr&29/00704

uniformy mxed infj Wil | rorde an agdequyat e degr resilience,
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15 fine and i a
hi cker | aySPRGTUREafin iRl Shder)is MAGEERE Kobndifig NS VR By Ppl et
resilient afghniee feesatld bddies &f players An RbaMEr ®ith @Hé k6p Slidf&sR, of tthe inTRI. NFor
conpl aints of professjonal athletes are that cleats on shoes do not rel ease

consi st ent | exampie 8 ugietnly weived mfrll withthi gl peopertian @fcsaslpomil resmlff insprayénges,
causi ng knee and, ankl.e injur the synthetic sur and 20
abrasi ve? c&GSPHLPAHFIRS B’B%’Ft hﬁ@ 058 AYET ERACSy gltﬁﬁlrea'rof’r aF‘F Oéﬁ‘a %@se Véhese
di sadvant aggg,bYasOo¥t FoRGmusYiMpRE 1ills Yfadhe magarrzﬁt\w bé rvléugtees
natural soil and turf. A further di sadvantage of uniformy nixe ﬁ sis
that abrasi wensiderdd paddsiraible so Bave kgtaicoloved sanel \tmplesmrthasymtbétrctgiesssyrfhdfbet ic

turf and players on the surface who cone jn contact with the sand particles
experi ence $RAnesReciall] When elpads of sapd am distbde 9ra§ua\/rrarrﬁ0&% IBfad@i“l?ﬂa@’iP@ﬁﬁdand

't gaﬂ] e |t lhe sﬁﬁ@};}aﬁﬁr ?ﬁ%‘&bpﬁ{\}e t§ 'u%sS rér“g yheﬁﬁ&gﬁés%gﬁrfsc rtsp bfgt fﬂ"e"f
top surfggce. As a result) over t| me t he abrasive nat ur e of t he synt hetic
systemis 30 increased and result in particular areas of the playing
surface V\/ni dhartecubashi isrnibe CB@amgretaﬂa'ﬁl‘yl thirb biyerts Gfolrlélllaﬁreamﬁ\ldelayetrarmf cdrteand

ar eas. 21 APR ngOS WO 00/%7452 43CT/ CA99/ 00704, I{ S an_o of the
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i nvention i etibergkabowévee dvee tmmptheueirha&:'eafecaj'wtd theipdintt where ted surface is
resilient grass | i ke surface that does not deterigrate.in quality or 5
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supporting sor stra playing sur
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turf. The turf assenbly includes a pile fabric with a flexible sheet

backi ng and sheesdehoupaiease ¢Pngistenihy firom @ghrlbmr@nr@pkmgedusymgetgx spost wirlades,
ext endi ng up dly from p rf.ace. of t.h A .uni i,nfill
Cayer of TS Greph aped ettt jRLE? metofe S st Fard and
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surface of the backi ng and at a depth less than the I ength of the ribbons.
The prior ardisadvantagessyaproviding aisyntiietie durifavki that béttes dmitates . manblesoil and
particles. It has heretofore not been recognised that the infill acts as a
dynam ¢ systéﬁr when exposed 20 to inpact and vibration of athletic play on
the top surface. Sand particles mgrate upward under inpact as a ball or

pl ayer hits the top surface of the infill. Dust and hard sand particles are
abrasi ve to gkfiuRtherdBadvantagpr ¢fy uhifidrgnifnmaiel| RifdisSiseihas abrasBar sand Thticles
appear ance of bright coloured sand anbngst green synthetic grass fibres is
consi der2sd uRBlei ¢ratthﬁé0p suitace 88 theaymthetis et apd playerseen Besurferecwheeeaein ve

of a nat uralco%tSactS %Iulh e san% particles experience skin abrasion. Over time, due to the

dynamics of vibration and impact, the smaller sand particles will tend to settle toward
the bottom of the infill layer and larger more abrasive sand particles will rise to the
top surface. As a result, over time the abrasive nature of the synthetic system is
30 increased and may result in particular areas of the playing surface which experience

heavy traffic being more abrasive than other areas.



. Therefore, the presence of sand particles at the top surface of infill has
significant disadvantages in exposing players to abrasion and gﬂr ABR 03
sand. HowevdYQ 0 WSdHt rubber particles alone as infili is rel ECT{EA9§/00704
expensive and may result in a highly 30 resilient unnatural playing
surface. | nfli islanebjest of thegpresent drbestion s priovide angnfil} the avil) aetaindtsgirbpeatis
action drainage characteristics rel.ative to sand. Sand has been
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resilience, ggﬁtgggér g’\ﬁ @gllgdgaﬁr@%hﬁhgﬂﬁﬁgéﬁﬁi@%ﬁ%@%?@%gg@ %t er
percol ati ng thdinfilloto tefdnianfesilient gigs like sunace thinedsanot detiotteih dawwer d,
however due to m xing of sand and rubber throughout the infill |ayer, there
remai ns & sicgmipRetcayier Litns threughfussand cl ose to the playing surface. 5 The

i nvention recognises that the infill is a dynam c system of continuously
novi ng particles under the influence of inpact and vibration from play
activity, syiRqeOSURY SFRTHE INYENRIGK]r precipitation. The invention
accommodat es such dynam c activity in a nunber of ways. The top surface is
kept subst afthieainventsangrdvides bynovel sppheticngrass puf essenibibe fopastalletien bom
course. Water per_col&lﬁi on and drainage i s accompdated wt ur.e sand

!
base cour se SUPKRTHAR 01 AYR§tEALS fogo0 %&@H’et ¢ @SW‘&H@EB’GF elepipand
courses .hS f ] ! r ted proportions, such
as for égarrgggelzoﬁl E&é@xggrﬁéﬁgfﬁég{gg%%%&gg?y I%%tg%ru ﬂgy wei ght. The
fibrillated top ends of the grass-like synthetic ribbons retain the
relatively large top 15 rubber particles in a | oose net-like flexible
structure. TiHe usogsemblys indudssseaile dabrist with iy flexibleothepi backingaprdbraars ofvs
di sl odged rubber particl t.q work back into the underlying ton. rubber
cour se when WSBPAPE pfiels el scuf s Bils et Sitr s Pty FoBtoms.
The conbi natpgar QfrfeH e thoPadkiiDeA aRieSEfIRNS eP8E MRt Obistih@ drideAlBkses
ri bbons gives the | ook and feel of a natural "turf surface. The m xed sand
and rubher mfgeitéeculde cuatesad iprdispodes irftérstmiallgshdtweert theuppanding aibtbovhepdr gh
overall sand content provjde i ght _and better drai nage through the
capi | | ary adh¢ BPPEESufiace %ga‘g&%a&gﬂg%d gl fep fegs fhap elﬁ%&éé’gt gﬂw{’?\e t op
surface of the backing and consists nmainly of hard sand granul es. Snall
gquantities of rubber granules may be mxed with the 25 sand w t hout
si gni fi cant I'Theepdi®iCart ngilisBe afunifdkindn miigedoinfillnef sa@tddaddyibber phrcicleand: has
washed to renove fines under 70 mesh to inprove surface dral nage. The
maxi mum par theegtefoss pet brep regegnisedribpidle dily agte pe AdyRIMISSYSISE Whe $xPasedbn.
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SO U. S. screen nmesh standard. For use in racehorse surfaces abrasion is not
a probl em arwrd sargepargiales iar¢ ebmsive g0 skhie pndl damerhy detn dpeathisteds ey®s or \AMDs.
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resilient rubber granules is tinally placed upon the m e course. The
rubber g@sanugbdsufface.of size between 10 and 30 nesh. 5 The relatively thin
top course that is in contact with users) has a high resilience where
contact occurs and | ow abrasion due to exclusive use of rubber. The base

d i d i gh hol d th f i : ickl i
The surt ace. THSEHp: Yof Brefdhed Bt S ebiiGies It bnd el pafio Aokl fabitcaff 2 2
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a buffer to keep the base sand and top rubber courses separate. The middle
m xed | ayer rpbbereparticlex ;o ae infiljriatrelotively expensivesend amay reswlirids highly op
surface | evel. Light coloured sand at_the top .surfa | evel 1S nsi der ed
unsi ght 1% arfgsigntdignatal mgaﬁuﬁg%c%l qoRpisting egf‘@:g’ef particles Snfy 1S poor

capillary action drainage characteristics relative to sand. Sand has been traditionally

mixed with rubber particles to provide drainage, reduce cost of infill, moderate



. Z5 dust 'and risk of abrasive eye and body contact. The middle "feﬂp and
and rubber l%e({o 1k]g&ps the sand frommgrating upward appreci Tyé (%%Zhe
‘top course, %437 brations from surface play activity. Lardge r'ticles
of relatively | jghtweight rubher will, K stay ove snal | er heavi er sand
particles. Sf%ﬂ@“?fvea@aﬂ&vﬂﬁragfxb‘ia&wﬁ‘lggt @é}?ggfheafﬁgﬂ%%mﬁﬁ' &ﬁ‘%??@?b”é‘ﬁﬁar ed
to the rubbef, haid bt infin EANARAIE Bk Snd bdrliclbebbHRNANAS fove it 1 ngi%xge
voi ds bet ween ger rubber particles under gravity and en carrie
downwar dl y pef sstldesndeubbet eiroughert kirciafilldeykr] teactenaintt  bighdich@nvslameasd by
surface activity, such as inpact from bouncing balls and athlete's feet,
will cause s ajpse tacthe playingauriaed.es t o nove upward within the niddle
m xed course and into the top course. However) the pure rubber top course
will remaln relatively free of sand 25 particles, since downward washing of
sand parti cl §fe ByyMHoRM rebbgHidel Mattehe RHENisth8yrapilc SYEAHR cwiduoruag%evﬁ, e
sand particles to the mddl e course. The relatively |arge voids betwee
| ar ge r ubber ppraicidscliederathe onfiuemel ofeimpandindavibratioasfrom play | acdeispwsurddce
under gravity and vibration as well. 30 The conbined nultiple courses .
produce a redaintgpance andapeathsr Rrecipitatiogs t Thgnverdeaccommodaes sugh gpnamic
met hods. In . , Li.Qr 1 X ingi t opnsal e
Mto a firm SonieiLs Hbard all Ahe' b’ soiskft keng fEBHab SufGRELIPE

applied ih aafplying b IR AMDar tpattidte ltey @oursEhe Waive pbicontiomi ki alifnagk Sis
resilience even when used in thin |ayers since , the top layer is of pure
rubber granukesonamddatae with 2 ppressand besseeoudse. NDynanein dntectep bhetateen dhe pure

t. 5 De di t t t t f th f ., the .
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t he appearance of grass bl ades and control the ro g of ba ring

pl ay. By al séibniidiefiytoperdbeftthé gkasedike aputheténsibbgnsaktagr dresrelatibblyniatdeatdes
ext endi ng through the top surface, the rolling characteristics of 10 a ball
in play éan BEbepdritides Inghiqaspaet-iike tipeblspyBictyer tiherloe aristcssrdatt of

ri bbons is fihrdl] at SR}t r n_si . PASS| \% tk
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to produce a simlar result, rather than a single ribbon strand that is
fibrillated oibbens.eThecembinptien ohpura tPpmybbérsourskiahd astwiosk ef Khriltated riblonsf i t s

as 1s follows. T ibrillated. surfa as sl ight .resili,ence .siml.gr to
Foal gr ass. agireyitGs bedk, and BeEPE Mo Bt atedes, THmifEind B Fulbehumidale
criss-crogsedohisBrirblRiee dirfd RIsARnt ABSFI) dhBahb Mgl QVERR dahdPRBhill PRIIES
whi |l e all ow ng di sl odged rubber granules to fall back into place and

perm tting watedghttanddettendtiimage giroughothEgapiliany addompf theodnd he i nventi on and
its advantages will be apparent fromthe detail ed description and draw ngs
i ncl uded bel ow. BRI EF DESCRI PTI ON OF THE DRAVfINGS I n order that the

nventi on i t BES GRS M R0SLE 0 R BOAFIEE L e TR AR softisf i
of hard sand granules. Small quantities of rubber granules may be mixed with the

25 sand without significantly effecting the functioning of the sand layer. The sand is

washed to remove fines under 70 mesh to improve surface drainage. The maximum

particle size may vary considerably depending on the application. For athletic playing

fields the sand has particle size under 20 mesh to avoid abrasive contact with users of

the playing surface. Preferably the size of sand particles used for athletic applications

30 is between 30 and 50 U.S. screen mesh standard. For use in racehorse surfaces

abrasion is not a problem and larger particle sizes under 14 mesh can be used.



acconpanyi ng drawi'ngs-wherein: Figure 1 is a cross-section thrﬁggh t he

i nstalled s&r,t(ﬁ]g&ikg%grass turf assenbly show ng the flexible @:%g%ﬂ%l ng

Wi th upstan ons and the infill layer built up of 30
courses of hard sand and esilient (Ebber ran ] es; 7 WO 00/ 17452 21 APR
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OF PREFERRELRxEMSVlyMNES 10T fibb&f gamnesis tfimalty gldoed upoh hige inid@Bb@Rer ghat es
to a synthetic grass turf assenbly consisting of a pile fabric with an
infill | ayerrubbergsanules drapésigmbetaeemhd and 3@ mesht al | ed on a supporting soi |
substrate to provide a gane playing surface. The pile fabric includes a

f1 exi bl e 3sheet backing 1 that in the enbodi nent shown is a two-ply open i0
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a | arge nunber upst andi synthetic ribbons 2. I ndi In Figure 1)
t he ri bbons donaceotanfrs st tolw ghrgdion tee ttna&xlclusg/ejussmmetmbeapa“he base saad=obise a
di stance Wand of a length L. The length is selected dependi ng upon_the
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upon the upper 'S an In yer 3 of particulate
matter. (ghe particulate nmatter nmay be selected from any nunber of conmonly
avail abl e hard granul es such as sand, small rocks or other graded
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infill layer 3.,is nade of a base course 4, m ddl.e course 5 and a top
course 6. THEnb g 0B pbkerscquises SRRy | LY fiede mEgeyerorerenty e§%ﬁ§él“’e
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m ddl e course ntermxe har granul es an ent ru
granul es. Theprurfatslesel Bajoasidered tuhagbays iasd oh convwet @lith 4 Bdumrigy Ball efeateban 2
to 1 of hard_and resilient granules 25 resggctlvely The top course 6 is
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course 6. Thé'’fFesutting arti sur e ca adaptred tor ever al

i ndoor and owbgi@iehs %ﬁﬁsurﬁdé@bla@sacuaitw Bhrigér pérﬁile@@ffrd:l@dt dyh@ﬁfv&@gt{t&ﬁbm)
and recreational areas. 30 In order to deposit nultip Istinct |layers) it

i s necessar wtlbstpashowaltenée@maed partig Veﬁmcetthmwwlas gugtstensartand| | y
pure sand sp mﬁﬂer 1 eéoar}lil)a(%gd ttohehne RibB&r Sgrlttgl%s, dand partlcles will fall downward
20  within the voids between larger rubber particles under gravity and when carried by
downwardly percolating water. The localised impact and vibration caused by surface
activity, such as impact from bouncing balls and athlete’s feet, will cause some of the
sand particles to move upward within the middle mixed course and into the top
course. However, the pure rubber top course will remain relatively free of sand
25  particles, since downward washing of sand particles by water draining through the top
surface will return the sand particles to the middle course. The relatively large voids

between large rubber particles allows smaller sand particles to fall downwardly under

gravity and vibration as well.

30 The combined multiple courses produce a resilient surface at lower cost and lesser
thickness than methods. In contrast, uniformly mixed infill layers tend to consolidate

into a firm compacted surface, and can be highly resilient and costly if applied in a ‘
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herein relates to use of hard sand granules and resilient rubber_ granul es,

that ot heontain thiptop saures rubbsr mm’és Jehilseallovang dislodged; mibben smavles ke gr aded
by size t ent 9 ~21 APR 2003 WO
00/ 17452%%@%‘? g%%%iﬁ(? yers e‘%r%tgllntos E%I‘%I |y distinct and separ at ed.

For exanple) the hard granul es can be synthetic plastic granules, crushed

sl ag or hard granular material that will provide the needed
dr ai n@geaﬂéﬁteé BeﬁﬁelF o6 fhg 1mygntonLaRd K advaptages wikh be aﬂHF@R'{ fom-the detatledigh t he

top cours he base course 4. The backing 1 may 5
be an ope‘?:e m@d@%c %%‘g&%egrgfegor‘gt ed to allow quick passage of water
between the top surface 8 and the underlying substrate soil 9. As well,
suitable resili ent glrlanul es hncl ude rubber, vermculite, cork, foam

pl asti c) BRIER DESCRIBLIQY @ WFWﬁg other relatively stable
mat eri al syt Aty tﬂa} Pxe@ﬁbeﬁlﬁﬁx%& DE rf rQ:Ycﬁty l,?ﬂcfgﬁséo#dﬁ%?fﬁ lpﬁ??éa%& ehb SHQEﬁt ogr anul es

of larger size w remai n on er an reduce
10 t hzs hetht imvestion omlbfbet hieséritfed| Iby ‘v‘dw nfbhmmplecamtm%ﬂadm@e 0 xthar e of
mul tiple fibers and s Ell bbons fibrillated on site or left in their

ori gi nal &CeERanyiRg Ar 5’?3’ E&Hhot be top-dressed on site since they are
nore fragile and fall nore easily than thicker fibers, especially in high
heat 15 environments. The m x of thick and thin fibers or the ribbons cause
a bal | toFigatd | isna eross-setien phredgle tielihstallmisyathete peasditng assenitip shesingt ance

of the fihers to the ball .during play, Mygdjficatjon of the ribpbon w dth and
density i&l iblgrsheg backing Withowpstapdingerigbens w&d thenmfidh fayse bert upiafs.

30 multiple courses of hard sand and resilient rubber granules;
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provi des a gradual gr.adin f, materials bet n.t.he,pure sand hase.l ayer. 4
bnd " the pur o TifbaetiS seBgf teseRn deb IHE HiRF by e B o Al B ielidn, 1
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i nvention recoa%‘nigﬁes t hat tl} re wi.ll be a degree of m)vgn}ant in a dynanic
system as t hePHPB8RsM8 e nd gﬁrﬂai"é‘f‘@?eo‘f“a?ﬂe ays bg selected framapay puaogr 9eqg

by Toot tral fidm@bhlyl UPARbId AR GRinuldd S 8Nl SnlRimascil] BY Sing” gtdaa
surface. The 20 su gt antially pure rubber top course b provides resig I ence
where it is nertesdatgansitey pndesilient grenulepsuh sfcrahbieibers feet and falling
bodies will occur. If the top course 6 is too thick or lacks mninml sand
m xed with the ni bber granul es however, poor drainage will result. Brushing

per i odi ¢ 0I y W #né{,ll:l?]% ¢ 3 ﬁfnflzld%lugﬂ%f asﬁé{lg c}yhxtsp éh%&xé%‘l?%%ﬁ:rs%ag EACF L ?O}n%%ftgr%;se

capillary acti age can c i nue. e ial 'y pure”s

course 4 remaTRS ake tddArdd0h tigndudbtahfiflly NixclukiveBy @f It t4hd Lfarkiicgh@kposed
density and smaller size to provide the weight required to hold the pile
fabric in posimmediagi upon phovipdeurtang ok thes bagkingvdt e Ther milddlgecoumsieed s @dl e

Cor s oA RS B0 S B, Db et B
TXLUre of ar SRTAE hrborene ) BRIy R (oL N B P TSRS o
4 25  respectively. The top course 6 is substantially exclusively of resilient rubber granules.
An upper portion 7 of the synthetic ribbons 2 extends upwardly from a top surface 8
of the top course 6. The resulting artificial turf surface can be adapted for several
indoor and outdoor uses, such as: athletic playing fields; horse racing, and recreational
areas.
30

In order to deposit multiple distinct layers, it is necessary to pass over the same area

several times with a substantially pure sand spreading operation then proceeding over
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and the resijlient particle ositioned.near the hottomof the laye rovi de
feas res It AT R RBE A SR L ol LA ot SR RERoRY
infill at the top surface result in significant di sadvantage as expl ai ned
above, including abrasion, dust and undesirabl e appearance. |In contrast,
the inventi dks sheem is &igliré 8y it ihprefeasd thmafteeinstallption bfithedthmd rpy@ussed, ves ght .
Resilience is provided where needed,t hroughout when m xed evenl )A Mor e
resilierfe WPPEePqrtign 4 pletheqyynthstic dtibofh &nisifirilfatedby pagsing prer the sydace
When the ru 1.S;.. AT ht o q ti

overal | is nagutraf PR B eRutple e NE il SR, YR dlah HelB0 e,

resilient fegpedportitres 1 overshe fopcirfalie8 us sisbwnihbesmprtait Figyrerieaite Ssgurd 2.
cost. As well, the overall thickness of the infill layer 3 can be reduced.
The cost of Tet@dsafsthegibbpps 2 are sphiy frapest or dibriliatagntq pchievesthenfoowingn
systens whil r.ovi di ng t.h ane, degr . resili Ear  ex the top
course 6 cartaRts SR pHSf R IRERORT! ERuRG A EE Pt FETBERE ERTRL e’ fuss

per squake figeiwaived a sHdS 816 AlRRe tRAVoMASHREEhok® Ybalistiealie sieRiRbetiRd v
adequate for the purposes. The upper portion 7 of the synthetic ribbons 2

may extend Sppearencd|of ratyralhgrass. bEhevbbrillated He6oBE emdy impart ashight (e2Bied® nm)
fromthe top,surface een foun f thirs

8..0f the to rse 6. It has th

| engt h of | UBHER (B P SHEB RS RS T g THRie A B TR (s EeSCenpe
appearance %tl{rﬁlﬁ%%&&ﬂﬂiﬁfinéﬁl% Houfitdbh fhe'“coﬁli-i)lgtgg%gllface'.d‘ FHObORNEr

grass turf assenbtly for installationh on a supporting substrate to
ends as well hide the rubber crumbs of the top course 6 from view, hold the crumbs in
25 place and allow a movement of dislodged crumbs back and forth between the top
course 6 and upper side of the fibrillated ribbons 2. By splitting or fibrillating the
ends of the ribbons 2, water more easily permeates through the top surface 8 and is

drained away by the base course 4.

30 It will be understood, although the embodiment described herein relates to use of hard
sand granules and resilient rubber granules, that other suitable materials may also be

used. All material must be graded by size and resiliency to ensure that the different



provi de a gane playing surface, the turf assenbly including: 5 ? p#i
fabric with_a W{?(“i gle sheet backing (1) and a plurality of ups 3 003
"synt hetic rivbB8 5 ) of a selected length, representing grasé’ Gy 80704
extending upwardly from an up er surface of the_backin and an infill

| ayer (3) oflaysss ramain stlastantiadly; distingt apd separateqt efr?%rthram?q, thedardyg@nulen gan

upst andi ng ri bbaops the i n 1), an a
depth | ess |b8 Styﬂglr?ug ﬁ%asrg%gft‘ gﬁlﬁggdr%ﬁﬁ)élﬁ%& E' l{lﬁd Q%é‘rl]tar g'\#eé%}eﬁ‘ﬁg‘tvgli al
sel ected f rceﬁmlhé tRE AR aing é nay &tbr ﬁ@f&aaﬁﬁgifroﬂstﬂel ifacd hRBULGSKly pass
characteriz In that the infill |ayer conprises: a base course 3,

subst ant i al Ithromghlthesiopedoprsef6 drat midglacmirgesS thi thp bseccouped. tTre ttaohngllrrfm,sce of
t he backl ng;, 15 a mddl e course, ( interm xed hard and resilient

granul esSof b§ 2AReRueRVESALAS %W\B%‘G‘Pf?tefjé? PHOW fuickRasepes ob v ateidetees thour se
(4); and a tgp S8 355 tﬁ@gﬁééﬁfzggdb\étrﬁé%ng vgh xve@rf srzxfa%'lé e@f‘x{ﬁntg%&%hfs

di sposed upon e course an upper portion ynt hetic

ri bbons ext aneluag rigbaar eirshiculnen cork,dpamiplisticeblatk bheoloofzd ERDSEubBE, 2nd A
synthetic grass turf assenbly according to claim1, wherein the relative

wei ght rati othdr tghatiyelyostablei ma@ﬁﬁlsqhanurlbsoq @ecgrrm'éepvqrrrane 2 ltlghtlcoks:redq

synthetic gra turf .ass accor d| I n

granul es ar erué%ﬁogrﬁ%lfl?sl 8?@&%@2& will rF 8‘8399\/8éﬂ‘elﬂﬁ ayﬁ)a ’éfq?ge%r"é%n
nmesh st gqgdarfe néat rétefdiHh BEIHGNANASS turf asserrbl y according to claim 3,
wherein the size of sand particles range between 20 to 50 screen nmesh. 30

5. A synthetic grass turf assenbly accordi ng to claim3 or 4, wherein the

sand has been shed to repopve substa t| 1 fipe i cl es bel ow size
70 mesh. . 1¥ne ribbays Apgy gt MRKIUIE TR F‘B%gfa%%a‘t‘ﬂ%m&% eRp forillatest o ng

to claim1, : : il grﬂ“z'r'l‘ﬁér ab o r r t f
te: .
si ze rangi ng\{\%q{r?ggrﬁﬁ E\rgeur Sﬁ%%rb%{%e screen rsres cgtbaggp dla&?@ Q}PQ[ %@Jﬁﬁﬁe}? ic
grass turf agsafbieyfragit®raatinfllt moed @bdily2thanwhiickeen fibbe, whstdlallyCiaURIgR Hea)
wei ght ratio is in the order of 3 to 1.
15 environments. The mix of thick and thin fibers or the ribbons cause a ball to roll in a
more predictable manner depending on the resistance of the fibers to the ball during
play. Modification of the ribbon width and density in the turf will also modify the

ball rolling characteristics.

20 It has been found through experiment and experience that the hard granules should be
ideally of size ranging between 14 and 70 U.S. screen mesh standard. Hard granules
larger than 20 screen mesh standard will be perceived as abrasive by users of the
athletic surface and particles smaller than 70 screen mesh standard will tend to impede
the percolation of water and detrimentally affect the drainage characteristics of the

25 infill layer 3. Larger particles such as 14 screen mesh standard may be used where
skin contact with the surface and abrasion is not expected. Preferably the sand is
washed to remove substantially all the fine particles below size 70 mesh. The cost of
purchasing such sand may be higher than non-washed sand, however, the improved
drainage characteristics and the elimination of dust during dry periods is highly

30 desirable. It is considered that the preferred size of sand particles range between 20 to

50 to avoid the risk of abrasion and provide superior drainage.

10
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10W  Q@aBHsybstantially pure rubber top course 6 provides resilience where it is needed mainly,

where the impact of athlete's feet and falling bodies will occur. If the top course 6 is
too thick or lacks minimal sand mixed with the rubber granules however, poor
drainage will result. Brushing periodically will remix sufficient sand with the rubber
particles so that capillary action drainage can continue. The substantially pure sand
25 base course 4 remains at the bottom of the infill layer due to its higher density and
smaller size to provide the weight required to hold the pile fabric in position and to
provide the necessary water drainage. The middle course 5 of mixed sand and rubber
particles serve as a buffer zone to keep the pure top course 6 and pure sand base
course 4 separated, and to add a controlled degree of resilience depending on the size

30  and relative mixture of granular components.
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explained above "therefore, the Invention contemplates that there will be some

movement of the particles and ribbons 2 as a result of traffic and movement of feet.

15 The natural tendency of the large relatively light rubber particles to migrate to the top
and the complementary tendency of smaller heavier sand particulars to migrate to the
bottom of the infill layer 3 is used to advantage. By providing a pure rubber resilient
top course 6, resilience is provided where actually needed. Periodic brushing of the
top layer 6 will mix sufficient sand into the top layer 6 to preserve the drainage

20  characteristics. Additional resilience is provided when desired by varying the mixture
or thickness of the layer. In contrast the prior art provides a uniform mixture
throughout and the resilient particles positioned near the bottom of the layer provide

less resilient activity at the top of the surface.

25 Sand particles in infill at the top surface result in significant disadvantage as explained
above, including abrasion, dust and undesirable appearance. In contrast, the invention
uses sand for the base course to provide drainage and weight. Resilience is provided
where needed throughout when mixed evenly. More resilience is felt at the top
surface when infilled in distinct layers. When the rubber is mixed evenly throughout,

30  more quantity of rubber overall is required for the same thickness of infill to attain the
same resilient feel at the top surface. Reduced rubber quantity reduces the cost. As

well, the overall thickness of the infill layer 3 can be reduced. The cost of materials is‘
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#ndE7/ l9fithetic ribbons (2) of a selected length, representing grass blades, extending
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upstanding ribbons (2) upon the upper surface of the backing (1) and of a depth less

10 than the length of the ribbons (2), the particulate material selected from the group

consisting of hard and resilient granules, characterized in that the infill layer
comprises:
a base course (4) substantially exclusively of hard granules disposed upon the
top surface of the backing;
15 a middle course (5) of intermixed hard and resilient granules of a selected
relative weight ratio, disposed upon the base course (4); and
a top course (6) substantially exclusively of resilient granules disposed upon
the middle course (5), an upper portion (7) of the synthetic ribbons extending
upwardly from a top surface of the top course.
20
2, A synthetic grass turf assembly according to claim 1, wherein the relative
weight ratio of hard to resilient granules is greater than 2 to 1.

3. A synthetic grass turf assembly according to claim 1, wherein the hard
25 granules are sand particles of size ranging between 14 to 70 U.S. screen mesh

standard.

4, A synthetic grass turf assembly according to claim 3, wherein the size of sand
particles range between 20 to 50 screen mesh.

30
5. A synthetic grass turf assembly according to claim 3 or 4, wherein the sand

has been washed to remove substantially all fine particles below size 70 mesh.
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9. A synthetic grass turf assem‘bly according to claims 1 to 8, wherein the upper

portion of the synthetic ribbons (2) is fibrillated on site.

10. A synthetic grass turf assembly according to claims 1 to 8, wherein the
15  synthetic ribbons (2) each comprise multiple fibres with a downwardly curved upper

portion.
11. A synthetic grass turf assembly according to claims 1 to 10, wherein the upper

portion of the synthetic ribbons (2) extends upwardly 0.25 (6.35 mm) to 1 inch (25.40
20 mm) from the top surface of the top course (6).
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