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SYNTHETI C_TURF Technical Field This invention is directed
toward i np¥Y@9#PSS®  synthetic grass surgaces. The i nPERMGASHO020L  ppre
5 particularly directed toward i nproved, “synt hetic grass sports
surfaces. The invention is also directed toward a met hod of maki ng an

| nproved synthetic grass sports %?ﬁﬁ#%ﬁ%?iﬂﬁﬁg an apparatus for carrying
out the nethod. The invention i cted toward an inproved 10
synthetic grEeshnigali®ieldrface having playing |ines formed inits
top surf ace and to a mphbed 9hvERKEBH the airkkcRed sWdhagts improved

Background Art Synthetic %rass sports, surfaces are wel

h
known. 15 TheyPtheticeqd gFésF‘epIS&reé?%ﬁ ral g stRYeRELOGNi AR d6“°re not
stand up &el |paptiealaady @iireleteduiscweardgr empmaéd syﬁfthénuate;mm

Al so, natural ?ééé‘? d?ﬂ%é&%é dofrﬂ8t 1g(,g\{,¥ﬁéltol C""% 1,159 RARtd % 4 tancf‘ 3,

encl osed spor gr ass surtaces st
wear nmuch betmethed @ﬁam%@@at%all@m@urﬁm@!ﬁtt@ ragaseqErers

much Mei NLEPAREE, @ik CAN RPparatush £6PS %‘1&?&9“3“ r@ut tﬁgﬁﬁnetnod

synthetic grass surfaces cCoONprise. rows | bbons_ of
synt heti c mat Eheal INESREHR ng S e frERaTy ﬁ#SﬁFted atﬁ‘déﬁﬁngaﬁ‘ratu%ﬁwe

particul gtee ”Bﬁrﬁ{:hé’tlbnf gkked i epaitsbets\ﬁ&@acbhe HaviiieNs giiay iy NBtines he

bb f d di b h
Layer * of BapRRELi SR apubRale BrEl o S bR, oy aekihe T "

particulate nhisefdabugfaakly conprises sand, as shown by may of exanple
in U S Pate§5§k§r8%55952$ 1976, Haas, 30 Jr. and 4,389,435, 1983,

Haas, Jr., - an conprise other materials or a mxture of sand and
other materials, asSYRGHARLER grasgs pRoste Surfprcsss armgrellgrownyy
by Ways dﬁ'he§X&lﬁé| aised The r@pl&d:éuhataramat;easgl suyyfadeieswhich do

resiliency to tges%%.t %g(ﬁéﬂfﬁ%BS%QQQCgﬁd %ﬂ h fequire a great deal
.of malntenance. Also, natural grass surfaces do not grow

well in partly or fully enclosed sports stadiums. The

gynthe_t:xc 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 . between the ribbons on the mat. The ribbons of synthetic
'mqtggial usually extend a short distance. above the layer

of particulate material and represent blades of grass. -

Thg-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 pfovides
resiliency to the synthetic grass surfaces, and the.



- 2- surfaces are often laid on a resilient pad to provide further
resiliency to the surfaces. The known sand-filled synthegtic
grass spoM@9840s5%urf aces have sone di sadvantages. The suPCHEA8M0EmI |y 5
beconme hard after extended use because The sand, between the rows of
ri bbons, becones conpacted. Corrpacting occurs, in part, because
the rows of ribbons are gwte gse toget her,. and the sand cannqt

spread a greSBTdEges arf,qfhtan ylﬁﬁ TRt gl td BFayide |
part, 10 becarther esidieary Hpadiheg smffaciém ribbon rows traps

debris, worn and torn Ghle {§RkhO0ONG FB1108 S8PfngVEl or grgg;o%s

parti cuI ate material conpriSes roun
i ncrease in comEEagonhavee somef Aisadvaneagess prijwg esurgaces hawsaed land

less resiki erﬂecomeTheaéé a@@ééOéﬁaaﬁaeaofustét%é&m@&ethéssaalaorfb@ft%en and
It has | essened E ayi ng qualities, The surfaces al so becone

harder after ‘& s@% h& 1BOnS| e nPecames |F%§°@(Ft3d s| SAPaERIngse
under use, bessarg, dEﬁSQfa.rt Recswats@ndhe rdml aeerﬂambdﬁs tEEeCQj’ﬂKﬂé ed

particul ate c osé'@b?etﬂ ¥ tﬁQSYQ%é(ﬁg got prea g;L#%U| §€C%yse

of the close Spac r OWS can nsi ve
equi pnent t o ¥agewal kinddnsphacasehe c@maecbdnparathsmlm@rs, Ant @ard, or

even | ooggn |ﬁec§£§jethh§e atindd e s the[m'ﬂlﬁ'léﬂ NGdWie Setrat;?sc

25 Anot her problemw th tthe known synthetic_grass por t
surfaces is tdRPHHOIBATRF 2BRaFREReOFE Fhe T ipkpps., 1?hFB&gI$a“tdhe even
surfaces hasyh@enetid | pdgeiculdtav. nateblital congtides arnsuided | \sand

attached to the ety b t uf the throuhthe t he
bottom of t hHRI* T coat ﬁd‘tg’g n%creg ghdi ng ?o%ac m%bng‘hFh urr‘ugqc
the ri bbons thecomes h@mreswltyonmngerayemdl slason- pesdddentTo prihe de

adequat e BOr O5d ¢ Yorhdifcs 0al£d vl lsar@ae%tuagd éﬁoPEQﬁéée anah €5-has
However, the particulate naterial _often flo into these hol e

pl uggi ng t hemePsaRBt RISHIWLCcAHGLERdeSs dr“ﬁ't"ha@é‘réégﬁﬁt i 8458f htetf‘é"“e
surface. Theat@Sf GIftdie use because the resilient pads, if useq,

slowly collapse under use, becoming denser. Removal and
‘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 reguire 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 : Ancother problem with the known synthetic 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 tufting 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 to

the mat. The bonding layer is non-porous. To provide
adeguate 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 gualities of the surface. The 1loss of the



-3 particulate material into and through the holes al so requires
that it be replaced on top of the mat, adding to the cost _of maintaining
t hese surf‘ﬁgégl‘.‘“ss%onpact i on of the surface al so inhibit SCHCARIR 5

The known synt hetic surfaces also “have rel atively poor playing
qualities. Wen infilled with rounded sand particles nore rounded than

angul ar, bec iculé rrr%"’:%qq%lpaikggl €3nd' etﬁf'c?ﬁ’gll;'t El’?ec d l oand
cause | ess abrasion, the surface can becone too slippery, 1 particularly
when the ri biramriges oMat sit g | 5ePagrd on t?haﬁftgbetma@kn@ﬁilé’fg the
llayer of partigad!l abgtmer hadintainiNySendde ShPEaLEsSPACCIMbhBLibhLLONS,

I f penetrated, can tlgtly,[ﬁi{k&the cleats and do not tear as easily as
grass, thus nel§ PTEAaERY 1 B FEXRIQifficult 15 and making

pl ayi ng o8 the surface Tse diddwrcul tsyartthetic damyarfiaced haralden awye ng
on grass. I r' d .. Izel ease WA ul d. 4.0j ure
his | eg, a%%tg%&%fyk cer Iﬁ[%ﬂiaxgga g%ag'gé%sf'ounﬁ%%atx?fﬁgﬁéa ,,9'111_19
athl ete's cl expuplerdt3andsparsbahesrnaret noupfadctbanf apgulishs IRRAYRR

bei ng rel easegh or QhineeRd bRrPidPls | 2r8ICBhoughl! 8 €eompact 1ess andhe€
known synthetic surfaces, wth closel spaced rows of ribbons, also

[ y ;
i ncrease the GpeRR bpss abrasien; \ghesFprfpss FRE DESOMantaP i iPP#EYrol | s
onI _23 Pahuraéaﬁtféﬁlarlﬂ'?@h@ngsﬂhq &'ﬁ.ﬁb@fﬂxsl’ Lb;lbensbnlq;r eﬁlﬂghgmy 1<|>:e¢mast
solid, low regsjstapge. sur or rol ljng ball, .t hys ,adverse
Affecting t nechehyPhe SHarRiges sr i | 1A%et Tok . par iR M e oY o
enpl oyed wit PAbsoesthéealoselybgpaceddfinel kdbbonsce ifopemmtndkedurt¢anes

than on 30 %?ﬁﬁtﬁu%&lj}b CHRBYING At RABUTE OhotheL 8P as TBESHAY as
resi stance surface al so makes it nore sli pper)‘lfor tenni s | ayérs,
The known sur$E88S, h&APUSoMfding ERisftages. the ¢leatsymoge o b%%h%ult

enpl oyed 1@ e ghét endlaindwplaydnpheyn 3%k AN stitflacer embireg Abfappedtanard
unlike _grass.dgggegg{lgov%han when playing on grass. If a player's
cleats do not release easily, he could injure his leg,
énkle, or knee. It has also been found that if the
athlete's cleat penetrates a gseam area, the chances of
20 the shoe not being released or allowed to pivot is much
greater. .
The known synthetic surfaces, with closely
. spaced rows of ribbons, alsc increase the speed of a
rolling ball from the speed with which it rolls on
25 natural grass. The closely spaced ribbons create an
alinost soiid, 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 the surfaces than on
30 grass, subtly changing the nature of the game. The low
resistance surface also makes it more siippery for tennis
players. _
The known surfaces have other disadvantages.
Usually the ribbons employed are gquite narrow, and they
35 c¢can curl creating an appearance unlike grass. The narrow



-4- ri bbons al so abrade easier, creating debris that can I ncrease
conpaction of the surface. The cl ose spacing of the ribbon rows al so
causes skiwoaBuessbon on pl ayers falling or sliding on paBCAB¥SRexs. 5
Di scl osuré of the Invention = 4t-is the purpose of the present

I nvention to provi de an inproved synthetic grass sports surface that

Is nore resilient, and remains nore resilient for a | onger. _period of

time, than knoWPPeRHt AXSL gPrede)(easipfacereating debris {thats GaBt her
pur pose of thﬁlcﬁkﬁﬁwtcdmiyﬁﬁitﬁﬂ of tie® gumladin.e lrrm@venios&n*sbabmggbass

sports surfac t ha r oV dra pr ies and
pl ayi ng errt :b(?so n .5»8 ws 'a¥Eo %% n ag%ﬁ%stfﬁ%n oﬁurB r%f

the present falllmge¢m|sﬁndxngnqnntha|sqrﬁna§£-synthet|c pl ayi ng surfaces
that are rel agiy So kot gpnuf acture, to install, and
particularly nmal nt al It s still another purpose of the
present 20 invention tBtpiBvithe SHAARAS Op| APenFPranaTHceinyeRtian oto

| ess abrasi vepr&asaér aho Wﬂ@v\édt m§nm1@ndrs§§|@pms suB£&de that

It is another, purpose of ft. resent |nvent10n rovi de 2 t hod for
maki ng one erﬁ)gd' DM I é‘ + pPBSent SPAVERt |"6°H:eha\f’prﬁg"]r‘rﬁﬂ g%’ Tdr & nage
properti es anliongera perhbde b6r ddmeyi nghaut trowret henthetic grass |In
accordanqg,mn%QrgggeQresent invention, it has been found that an

I nproved synthetic grass surface can be provided by enpl oyi ng

rel atively widely spacelt38s ABRENEF PUBBORS °fHﬁP%mHE?S§BECPH§36F1PHe

ri bbon rows to pedwids tikproedaclyindhedfict tge:asﬁlégbofhm saefaaélsytmtturs
I T2 R PSR geat e A L “ahb Sffrovea Bayiity o
properties.

15 It is yet another purpose of the present
invention to provide improved synthetic playing surfaces
that are relatively 1less expensive to manufacture, to
install, and particularly to maintain. '

It is still another purpose of the present

20 invention to provide synthetic playing surfaces that are
less abrasive, easier 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 properties and
a machine for carrying out the method.

In accordance with the present invention, it  ~
has been found that an improved synthetic grass surface
can be provided by employing relatively widely spaced

30 rows of ribbons. The wider spacing of the ribbon 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



conpaction also ensures better drainage. Wder row 35 spacing

shoul d al so ensure | ess wear and abrasion of the ri bbons,
ext endi ng WOBMISSE of the surface and ninim zing t he f QIGREAISQOZIF
ri bbon debris which affects conpaction ~ 5 and dr ai nage. Wder row spacing
al so all ows better cleat penetration and allows the cleats to rel ease

t hus 5, | it dred the. ri sk of
T ury, W der=IPREBR. y sitepdtrfo than Lates ar B8 s o B AiAC 1o
rol | nore |ikiehé héprmeitiioon gff asépbohugiebris nphiboh ngfflemtisngcoppadctics.
Wder ri bbo” x?&’ éP%EhQ&e. wikse %&e%dafcl‘i 'a‘i J%lf&?serbétf\?ef’aéiéﬁl ate

mat eri al oes"start to co | ean or repla

W der ri bbon p@wa?,ﬁaépﬁg aﬂéoaﬁléeﬁéeé:h&b%a@ﬁ tt@ tiRlease RAFARE, \HRS

contacting t hemgybliasg. tnewbi%fylmgohgrarpwes aS@agkBicsag e disieaster

t th d th th t
nvention, i tIIBAEKas HEEETLEAREPBAE RERCHTS FFDIP SRR TR} e

surface can bEhpr(aunfa;l:ebytanuoﬂ.dll mepe bbbks haeyngeall onl egxgiés,abbhuﬂs

twice as |ong, p t of n
i nvention enpf‘ﬁésg??ggoﬁﬂ%‘pf gtﬁggrltggce]ﬁl'te Fvg#%rcoﬂ%%]?g‘g t§:c? thgepgéﬁﬁ
now enpl oyed. 8280 Makedsonifer epEBBENICal 1eRFen t Khek @antdaulajre ﬁ&?t?éuﬂat e

mat eri al st bgruged dMHsChsifétFt et NEombEct hean@edof @iean or r%i&@@tlead
and nake i nstall.ation ob urf ace, s]I | er _and ch A tthker
| ayer of partN&BREt &P orhatré’P"l aFPRTIPGf i3S r%rﬁﬁgi"égsb sh‘?’él rQgeth

because of 25plkirerbki gitezn wabatahtddgcridss edubfavat er Wihdéhe rhplidet row
grass. Pref ergglag?_ﬁéhre_,glna%{%q{eofltp%rétsllgél itge Srg%;ue%%l Sr&%ace. a thickness at

| east two-thif of "the I"fonger 11 bbons can al so
provi de nore ribbon I@athF@#dame witd | kel IpYegertr favenddon, it

SUH‘) acets,ﬁ?o nta%eta%wa a&aé’&l{ e £l SEhtﬁtgré’&Eblniﬁi%\%HfQ%t%:&[%tlc hPass
coO Il nati on w e W der spaC|n ri on a a
pl ayer's cl ea?é‘rtfécﬁotﬁaﬁbemﬁ rBf"@gf‘ﬁﬁd [}?X aPZoviding ribbons having 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.
2.'0_ l Thewlcpger . ribbons allow a thicker layer of particulate
- material to be used which can eliminate the need for a
of:ééi,li_ent .pad and make installation of the " surface
simpler é.nd 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, *th:.ckness at least +two-thirds the 1length of the -
r:.bbons .The longer ribbons can also provide more ribbon
. material 'above the infill for certain sport surfaces,
30 creating a more realistic grass-like surface that, in
combination with the wider spacing of the ribbon rows,
,_a_l_lqws 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. '



for. traction but also easily rel ease. The pl ayer's cl eats can nove

the ribbons and inf ill material sideways 35 to allow easier release.

- 6- WO 98/40559 9 | n accor dancep@i/Ch&s020her
enbodi nent of the present inventiorm 6the inproved synthetic grass
surface is constructed to have inproved drainage qualities provided

by the manner and pattern in which the ribbons 5 are attached.
accordance with the prd@entCferdsncenwith pRethgrs Yrbediment a?fe a—pﬁached
by strips of pbeedm&g :anemﬁcﬂﬂ athapplnpatbyas t Bgnbaekief cjﬁwsémrsurfﬁee

strips of X bo rj al are ced a art nd, L eave areas t.he
mat  uncoat ed® Q:gn%et[@fh d %93,[ hi™ s n%?ﬁm?%e 10qu63r15,&§e t he

uncoated ar pxovigedyinte the omaneaselalnehtpa’ctem an-nag\énchrbkxedrn@bams
surface wthaag "éiﬁ:tddif‘éd’ | af §€accor Qﬁﬁé”gutt%t V@f‘é‘ aﬁP@s RS 4 ﬁfve'hltl}.%ﬂns

al lows strips_of on ing materi a grovr relativel
porous ar eas '9f mEP¥HeClechipPRnE PFe |‘T’H§Eﬂf’ 88 iy aFEEips <Qf b “90 an

appar at us tomaltemmlamia;ﬂasad ytaipthy baek of beneli metstrlmetgtfbpsbetfkl ng.

| mproved drain rties are also obtain ast one
of t he backr?‘? é‘Pe‘e’ﬁeaZ‘draere SPACH haRar bARS bﬁyﬁao ﬁtﬁ% E;fy
fibers on onmadtr bot:bazed.surf&i:mse th&henat uzay tlinkmrembrordimm tilge
drainage;y QUAkIdT esep d'9 h2USE: apfobhde Ofede sYchdsEnt

si nce the fufz fi away t he R8s

Ber ends wi c
accor dance vmdtrl‘?-"{“r?@epr es EFOVLRIBat i%nsurfacﬁheﬂ-‘s*thf &cerﬁls,afp?‘(ﬁrhded-a\?ﬁgteh an
i nproved i nf iggdadiaver betwabn pﬂiél @i eolfBt fibBbns TAELOWSE | |d i elogbl y

art1 ci cs. - TRENARSMRERHLS Lor Bindoy s TR T e B e, e |
t han non- cPpowers cateas gﬁomnu betwbbarthem[RHTthEBveahﬂontﬁBSalﬂd(MN
IﬁSter geai 'Eﬁ%cted to THA igpa%ra)é‘&%erﬂ&aékﬁp% F: rahber, 1§ {oigs tHgul ar
an non- ‘ogeni cal |y ground r ess ten enc§ t
bon ing strips to the backing.
Improved drainage properties are alsc obtained
by having at least one of the backing layers, a needle
-punched fabric, prov1ded with fuzzy fibers on one or both
20 surfaces. The fuzzy 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 accor@ance 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 crﬁogenically ground rubber
particles. The cryogenically ground rubber particles wet
mere 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 required, the
more rubber employed. The cryogenically ground rubber is
iess angular than non-cryogenically ground rubber and has
less tendency to allow water, and microscopic air bubbles
3% carried by the water, to attach to it. Thus, there is
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all ow m croscopic air bubbles to attach to it. The ratio of sand to
rubber can be varied depending on the end use of the surface; the nore
resilient WO84838%required, the 35 nore 5ubber enpl oyed. PEREAISLOPRI e s
| ess tendency for - 0T - 7 t he rubber
particles to float upwardly when the surface I's fl ooded which could

result in th S rLa change in it hg playing | 1§ es of
t he surface. eléé)é tg&dgg&ﬁThgksﬁgg a(]::él,bhl%ﬁ: %co l(fa]hecée %I’t ﬁi%ﬁ% [‘)J‘E%%eﬂrély%
i nvention, i swhesotpeovsuethget hsl ifloddedi whigbarsouldie resullti nés Hdieng

used to mark {hes PbAVh&AdestA] 38Raforchiifge inSPREL p@ﬁ&@.ﬁgplq%)é@q_tie%” of
exanpl e of such lines are the yardage |ines used in the gane of
footbal | whi cHrerayetace. the field at regular intervals. These |lines

are usuallsy 10 |aid dorhe orsurface, t he faetdrdbhbechalthortid heyredgnit ar
marking materi

al ... Ln ordanc W t.h. the present Lnventi on,
the surface cﬁ?iv%%tb?%m ﬁ%da;/%%hpﬁgyﬁgﬁ ntvuh;h #f'ﬁeesEg’é"gﬁﬁﬁ M530Re sutT ace.
The lines arelssaseddina hesed tmnmerki ntivhi elaytiadbaskcfigceaytes dihe
j oined togethghordSpeing playdd® | BUEN k818 %tgﬁeharﬂm& rgeteddovard
a synt hetic grass sur face haylng a flexible, backing |ayer and
paral | el rowsY®Fd8gat hevpe VFBRoAR FRPr88BAt Phgfootbpldjedigh fraverse

pr oj egt :c nw veth%cahlﬁydf fmmr_téwmlbgckﬂmrvglé .ay_emr;]ei@em?wg QfSref idHIsLy

space rom each_other fro ween fi.veseig . cn. t WO

and one-quartgfud Eo‘l"’ﬁcﬁgsg}’? 59‘7lgﬁec§fe£gpg?‘g‘ caaika?c; O%ﬁra?elmairrﬁ%’f udes
ety

a rel ati vekykihgckmhgggiadt par tincul ageeordanse al wohht héhe .
| ayer bet weeniat}snﬂehons%@gsagaggét | g t RRIM LBoviged r@irﬁfé |yl i ght

position relative to the backin | ayer. i I'nvention is
al so particul &ipgsdppadeddin theéopurfagesynihet ldngpadses HaviHRe a
flexible,15 mAghe¥SinbREKEAJthayBacRIEgSpPagedsr @48 §6ihblbeBgether.

representing blades of grass, RLEbEE i09,L0E24AR.80¢ airected towara a
synthetic grass surface having a flexible, backing layer
and parallel rows of synthetic ribbons representing
blades of grass projecting vertically from the backing

20 layer, the rows of ribbons spaced from each other from
between five-eighths and two and one-quarter inches
apart. The surface includes a relatively thick layer of
particulate material on the backing layer between the
ribbons and supporting them in a relatively upright

25 position relative to the backing layer.

. The invéntion is also particularly directed
f.oward a synthetic grass surface having a flexible,
porous, Dbacking layer and spaced rows of ribbons,
representing blades of grass, projecting through and

30 upwardly from the backing layer. Strips of bonding
material on the back of the backing layer overlie the
tufted rows of ribbons, one strip of bonding material
o{rerlying one row of ribbon, toc bond the ribbons to the
backing layer. The rows of bonding material are spaced

e e
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30 upwardly fromthe backing |ayer. Strips of bonding mat eri al

on the back of the backing |ayer overlie the tufted rows of ribbons,
one strip ¢fodupmgiong nateri al overlying one row of ri bpegicavsrodend t he
ri bbons to the backi ng | ayer. The-rews of bonding nmaterial are spaced
- 8- apart to provide non-coated areas of backing material to

| nprove overall drainage. The invention is further

particul arl y dpaztt d¢ provigigampnoooaiefetdneay ot backing matemgad to
flexible, ﬁﬁ%b@& ova¥ahiiagdapasgel el rows of synthetic ribbons
representlng b

ades of qgrass projec ﬁ% é&g fromthe backi n
|l ayer. The surface i ncFO8edYSrEARp yP ParFéﬁBFaSFYpQHFQﬁH%ﬂea
material on t kowaadki ag bgyehetic Suimss tisigrfidee rilebdngy i ra a fledbdbles! y
Upr 9Nt poS! g T SLIELY S iR ISH! Dol @/Slr UGBS Arbone
silica sand. representlng b@p@ggepﬁcgrays grouadtlngbppmardﬁgaﬁgomwﬁnﬁy
particles whi fa JRaNG %@mdewﬁéogu%scar e.b%i%a@ raiguabgsyr Ul from

used tires by a cryogenlcally ground fragnmenting of
t he rubber whéﬁYaF i ©F quqiﬁ?ﬁaFésuWP§eFﬁaﬂubB§r ﬁ&?tl&qg¥RM1r1¥ﬁﬁﬁﬁher
su[) L aces2 dr&g@gﬂ fife VWOibiSoe Cllh }u tf%mﬁwgaprﬁghlty Ig:"sr?w(;ndm
rubber. e eption is.also difecte nmet,ho
nanufactuf?ng§§¥§ﬁﬁﬁ%ﬂ?° Lgésga chéaxﬁﬁﬂlS|%gpgﬁélcuia§Fe ﬁ%ﬁtlng
ri bbons of sy rtcmgdies img ealaixtnr@pQCedzryogerammlyr cmsommdarpbbecrs detki ng
nmenber and apRl;\iiRG sangsPaced-apart strips of coating material to the back
of 25 the backing nmenber. Each__strip of coating nmateri al covers

one row of ribbons to b&FYEREICABENS ‘FB"\‘H@ TulpPRL | ndieRMber . Tubbgr

strips of cogaftdicle efbdlch ah@ve bépAcafiadPartrdm |y e prddsws arens of
t he backiT

g r’renb(fum_ng rubber from used tires by a cryogenically ground
rubber method. The fragmenting of the rubber when it is
frozen results in rubber particles with smoother surfaces
less jagged as would occur with non-cryogenically ground
rubber. - ' ' '

20 The invention is also directed toward a method
of manufacturing a synthetic grass surface comprising the
steps of tufting ribbons of synthetic material in spaced-
apart rows in a porous backing member and applying
spaced-apart strips of coating material to the back of

25 the backing member. Each strip of -coating material
covers one row of ribbons to bond the ribbons to the
‘backing member. The strips of coating material are .
spaced apart to leave narrow areas of the backing member
uncovered to promote increased drainage.

30 The invention is further particularly directed
toward an apparatus for applying coating material to the
back of a backing member tufted from behind with rows of
synthetic ribbons representing grass blades. The
apparatus has a support table for supporting the backing

35 member for longitudinal movement along the table and a



uncovered to pronote increased drainage. 30 The invention is

further part icularly directed toward an apparatus for Il ng coati ng
materi al ~ tWOPRMOSS " pack of a backing memher_tufted from be‘?é'ﬂ r ows
of synthetic ribbons representing ass bl ades. The

apparatus has a support table for supporting the backing 35 nenber for

:?Egﬁk&dwlzml S%@lealégﬁéQ(ao&éPi?lﬁad the table and having spgegd-

2001 apart fingers posiyionedorip | FRECHe\AXRRDVEE| ihey PAEkLABl e
and havi ng sp@éﬁﬂerapeétwéeﬂgeme pe@wts oaed i:QbEQﬂQ[ ar gagf sihgeRacking
menber betvveeE h? qﬁg Eac fIS | at ed b tvveen t wo
adj acent rowsiB8FaFEHp g:weefge O AUPFED dgaw oP pFAR S Soat TR FafER al
on t he badk obrbhédbdclﬁqrg piendhiong acmatsngtmatadnhlasnl tthies bmaedoﬁvéhet he
support 1 abl ey apglsRgnGalihdCadiduseire H1MRH Us PledgAHUARRNoILE £RALI NG

station Sprea coating materi al and presses It agal nst acki ng

menber bet weeRupPBETti ngbple t @nforkhereaths tf@acﬂe‘ﬁ-ﬁﬁp coberﬁQﬂj—C&’ r bwads
bond the rowsagh aetea@&&xet %&éﬁr@a%é&.d&@'éﬁré&i’é“flﬁletBSa@iﬁéstf:ekﬁﬁl

backi ng uncoat e to. t enti.on as clal there
provided a s?ﬁfiheﬁ’?%S%%?fd%e gf"ﬁata ﬁ%x%@F 199 KPFRP e"""J’nd
paral | el ¥®Ws fahgeyst het |ﬁz>nm tsthmsps, re:-mﬂeseﬂ:utimgcdﬂaﬂﬁsg o] goasso bond
proj ecting upwardl fr Ki r@[%e rq g
spaced apart m %3‘8 P%%%e? /éalcir?gﬁg %ﬁ%g% 1 %iffg

i nches (5. 718re®s, oa?n(tltm@aqker@ ngfoated 1 i bbons, extend| ng upvvardl y from

the backing wﬂ%ﬁdﬁ)ﬁo_ S teHeM vt figagli MBNsi on  of the spacing
between the rows o Eﬂping thus generally described the nature of
15 the invention, reference will now be made to the
accompanying drawings, showing by way of illustration, a

preferred embodiment thereof, and in which:

"’m

Fig.rl is a cross-section view of a surface of

the present invention;
20 F:Lg 2 is a view similar to Fig. 1, showing the
free ribbon ends in natural lying down position;

a
Fig. 3 is a side view of the coating machine;
a

Fig. 4 is cross-section view taken along line
4-4 in Fig. 3; _
25 Fig. 5 is a top view of the machine;

- Fig., 6 is a dé_tail top view; _
F:..g'l is a perspective view of the backing
member afterl '_it has been coated;
' Fig. 8 is an exploded, end view of a seam in
30 +the surface, the seam forming a marking line; and
Fig. 9 is an assembled view of the seam of Fig.
Mode for Carrying cut the Invention
The synthe{:ic grass surface 1 of the present
35 invention, as shown in Fig. 1, has a thin, flexible,
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surface including a relatively thick layer of particulate material on
the backing menber supporting the ribbons in a relatively upright

posi ti on rwebasuesssto t he backi ng nmenber. Bri ef Descri pti ecrufAdsiea207

Dr awi ngs - Havi ng thus generally deskdri-bed the nature of the

I nvention, reference wll now be nmde to the acconpanying draw ngs,
showi ng by way of illustration, a _preferred_enbodi nent _thereof, and in

whi ch: backing member ¢ os¥WidBct PARaILEY oFOYSsuPf a@E oFt¥HRSprekent
i nvention;

ribbons 7 projecting upwardly from the backiRgPlmaEMNT3 SHEET
Similar to Fi%y. TEIKSVPRY «HRLFF ecl?YBBonSandf | dnfikhad abatrige e
posi tion; materiaFi ¢8 Pricyislesi dm vibe dfaditieg openbgrmichsugporting
- 81 g o5k %%éii%%“@?hl' ﬁﬁ‘cﬁ?ﬁ?ﬁ""%f” "Eipé %’éh%ni‘gé%%%?%i P 05 % ew,
Fig. 7 is a pepaiptedipemheewdof the backing menber after it has been
Cﬁat ed; o Fig. @néslf;@xgmbgdqshcwmb VineMbet & seafl) i fad ﬁﬁgﬁtace,
e B o L g B TR R0 RS s ik (1 T, RS ERL e
synt heti c grasansinef agsewbveh tde peeddst punahed opplypropglenen falgri¢, has
a thin, flloeXi'HxS’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 backing
member 3 can be a needle punched woven fabric to provide
better drainage, the fabric being relatively 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
synthetic, fuzzy fibers (£f1lw) 15, as shown in Fig. 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 suitable synthetic
25 plastic material which is extruded in a strip that is
relatively wide and thin. The preferred plastic material
is 'pélyethylene which is ‘soft 'ané has good abrasion
resistance. However, polypropylene can also be used in
making the ribbons. The strip 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
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10 backing nmenber 3 with parallel rows 5 of strips or

ri bbons 7 | | ng upwardly fromthe backi ng nenber 3. jvely
thick I a'ygfégélgq%‘h* nfilled particulate _ ,,naterial is prov?cdvgé“gﬁéog{’{}e

backi ng nenber 3 supporting 5 the ri bbths 7 in arelatively upright
position on the backi ng nenber 3. The fl exible, backing

lmenberli CanpedfgShopBeferabtepr i SF FNO bﬁ&ﬂ.&«}i}ﬂsl I ayaefél 1]rnec%ﬁ)at)nia_$‘f?5.- ot tT ﬁm
ayer can, ven or . needl e punche ropyl ene ric. e
top |ayer 13f&§ﬁ-13§a§g o He ﬁpaxbge(rir%rgﬁ@ﬁﬂ?‘émggﬁiﬁedy’%’e'e‘pﬂﬁ@br Sy | @Re
fabric. Theipkasbircmstrei.ps or ribbons 7 are tufted through the backing
menber 3 as shown in Fig, ﬁib?ﬁblPé‘Ef P RN hiQOtEozlzg.ys{g&f‘han'call
as ot ¥

Wil e the backing menber "3 een sholwn "as ~Conprrsi ayers, it
can al so be flurdng fthemmanufactuning off e estsiph mgovides |ayeikbomne or

more of the yhichayRsembleshd RAGki RBtTEHRGH 3 CarRe fANeRd & PENSELd
woven fabric to provide better drainage, the fabric being relatively

thick if use@8nAPterconiettere-| ayer. At 20 |east one of the layers 11
}nbt he l(o;acki) ng menber @mamplaeing oﬁe&@leerwscfwd;&ﬁﬂbrﬁs/rﬁéeaéﬁindaﬂﬁy

| bers 1w) 15, o) LN FL.g. 2 o_provi de ans _to.w c | sture
t hrough the Iogye}".ﬁa ﬁ%fv%%z}%i%grspélf_%?f'ﬁ%? ?rfrp;{g\?e f""elg:’ai ngggrof

the surfl@e. iastance, cleathe wpPbhonen7 the nsiteesr ovf suatlbéeesynfoetic
plastic mat ey;drapingh dored Mgl LN sPadlingP dhatnd Save aﬁ@l £ Vﬁwuw de
and thin. The preferred plastic materi al 'S polyethyfee Ich 1s soft
and has good tiFessianerters, Qf s@ncenchone¥ePtbpdly FiRRAt®NOTCaFCAFEE be

used in 30 @ldaty Wy bHdhdier tha Hasdbaaan dlaetsd WThHd $pa@ing is
pref or abl y. ardurte SREL Rl (9 nEfe BV of 5ROl i Blrpray cibskReos
the stripsrafdedd ndeds actonsegueprenofarthdsgpatingnef the ¢lbésbas 7
are cut fromdhe 35 srsdd Wt iyand f aslanrd 4y, (#H iHerdd 44enbagki ng
horse racing, it is contemplated that much wider 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 rows of up
to 2-1/4 inches would be necessary with a proportionally
longer ribbon of up to 5 inches.
Relatively wic_ie ribbons, at least one-half inch
wide, are prefefred 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 barticﬁlate material when thef 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 £ibrillating means.
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nmenber 3 in

parallel rows 5. Between 2 to 8 tufts are formed per

of row (0.7874 tufts per cmto 3.15 tufts per cm with 4 tufts, per
(1.575 tuM@9§K4055%¢m) bei ng preferable. The strips ar POTIAIRNN202] | y
or 5 split to approxi matel}2 che-eighth of an inch (0.3175 cm)

fibrill ated
or nore.

The fibrillation, which is done nmechanically

i nch
i nch

duri th facturi t t d i.bb .which .
rggleﬂgl eseanﬁgrr a(r:le'tj,r | ?ﬂa 5 & e%?ieé¢lgg?fﬁ?f\/| ‘fs'f)%r é‘llfoq"‘r}%ﬁ er?’%‘lé‘gﬁoﬁﬁect ed.

The spaci ng

be performe@ ofEt B§erly gégplred':% e. E”ﬂé‘ﬂﬁewhékgakﬁe"‘ﬂﬁglo@zitl'ie

shoes of athl

bérmbeofom&edt thbbbnesss d@pendaatance,odepehdlngcbhvth¢

erenf sporfs have a spaclng

about 15 thF@élqHﬁF@eﬁ§9ﬁ1ﬁﬂ¥h4ﬂﬂpﬁhﬁ¥ﬁki%#ﬂffe¢b®$%aﬁpf§9§aﬁébbpns
soccer clzat gofan b \Mld@d t h%tmbeﬂ'ibﬁé@t%uld Teena tosﬁae'énglo'r‘é in

relation to
consequence

the type o rt to be p

to

e avérage of

I
BeRoRY saftr niarainre: Pretitn, Wi RADERBES BREnd Sl APer s,
Li kew se, inuppight 2dsitiice,asdieisivelacisgpaking.s cExamppéat of tshmah nuch

W der Sp%%ﬂ@ch%'dldb%er %r%&%i Q&bﬁ%ﬁ”h‘a@?a?oﬁ’s &tloo%c E?E‘l%%t %uh the
wi der hooves 0 hus, 1t I's conte hor's

raci ng, a sp@@ssdbBat wetth tee er@mH“JcﬁrQIp thlck@efis 1/ 4 B nepgters rlb@c@rr)
woul d bey flecgaldy ndve) frckv 5 waocﬁéﬁi)é@' Aaal Qﬁ'ng rm@%a @ik nled D

i nches (12.7 cg) tively w de,ribbaons, | ea st one hal f
i nch (1. #PYcrjompination BFef Be %u§égfﬁe§MQkﬁ°f BhoFaPPON& o not

curl as eaS| hiouadsl e Adatermiinkdonsy aheé rpeaitsiculesr requidehenltsasiforttect t er.

%ﬁ%ﬁggpaélse‘idcov hem}raf%l%oofo t&'}‘i 8 rs' %\é' %&%b%%%e“ 3 b‘M‘e“

The wi der
they lie ove
| east the
mat eri al 3 §ay
Once the s
been pl aced,

20

25

30

35

1:lr-ce BiRECS o3LifE w%b@m‘%t?rlhb@v% Nllé P&r ﬂl@mr@taémg or

Pard, ﬁra;ﬁ‘é el q;tuqq to pI’OVI de a denser appearing pile.
ynt hetic rass 3 gg installed and the infill has
ance Wl

t he ends t fecor the present invention, +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
the surface, a smaller spacing 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 1is encountered, such as a race
track for horses, for example.

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
material required for the ribbons. The wide spacing
further enhances the playing qualities of the surface. A
playver playing on the surface is able to obtain better
traction because the player's cleats are better able to
dig 1into the particulate material between the ribbon
IOwWS. At the same time, the cleats release better
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-12- ri bbons can be further fibrillated by using a steel brush

or ot her hani cal fibrillating neans. I s al
contenpl’aﬁégﬁﬁdsﬁfx the ribbons in tey ns of the|r th| &GT@?""’%’?

i nstance, depending on the 5 type of fierd reqU|red i.e., a field where
the ball wll roll more slowy than others, stiffer and softer ribbons

coul d be mX%caus%Iéﬁ@feraébm&é/%&ntﬁaewagnh%\ffe Poes to mREPEh&nd

therefore, return the ribbons hack to an uprig !§05|t|on relatlvely
speaking.  BaFpIELLte shakerdal RYripa dfedé*ae?et h| cikhe bydAeh RRIRLRI

11, 000 deni eravdd hmakespd&:Sléﬁg&.e’hﬂ%cbOlﬂ:&Qem Creledn)j CKAGS ®ven A':éﬂiéﬁ

ri bbon mqﬁid hqg@ifrﬂg%S 709 den% @Bd an .80 nlcr n thICk %H%

combi nati on ot % HE¥e HoT ¢ ?g‘f‘% SRt tof t APSFPLBEnE OO Phe- etk MR ned
by the pabti cie ainseqti apnears wand etk phaymnagefisldtoltpentdty cdlafsead i f f
to soft ribbofys ngha Pgaise likt uEhe§§1§h£&§ and gpit ié?@&ﬂédnay Lseq

alternating or part of the sane accordance wth
the present iBeHidh, cFHebe cpdhected: (¢lprnRd 704 Aiphceadamighris,
di stance "A" i@t raQuensgeotel Vese bav:meﬂgghﬁémoé:l 587ﬂ’lénilﬁad dewor i d

one- uarter_inches (5,715 apa € row _spaci epends on
the end uge UL HEC %ur??i((:eexéegﬁﬁn%ll eg gpaé’?‘h‘ b&iFhg 2 pcem%étedp‘??ﬁ % sFace
that is dfed fedud¢eds piBhsE celde spacting talssumbkes dtgokasdgerertd osew
exanpl e, and gq] 2E9%E gérﬁaéélgecé%ﬂﬂ %satwggf %@ifo%tpfa/éclr&@in@%ﬂ,}y 's

encountered, such as, a race track for horses
The rel ati velﬁﬁW%eS%%%Hﬁ@r%e?%‘é% imcPFBRided for H"Bbéﬁémhas sever al

advant agesI fThﬁ Wi dedsp-mse NehgdHCOE Ihhe tfiﬁ,ﬁ,%mgemgy aQfsd hen sgﬁlg@@@aﬁe
conpact . e, tendenc t 0 act uced, .drai 0
surface is te ?’B‘b’F%v8§ )éh?hé'n\ﬁe&‘ ?S’am n %Ig gﬁ g‘s °:ﬁg§h% g‘%‘?ns

mat eri al 15r equij reldatf bs, t hber dbbbasce frme thieddackiag mpember flrtdiethe

enhances the «Fﬁé‘i/}:“&r%ﬂéa' é%éz§519f, te W TACSst Ardacll AYRL RIAW:NG oMk he
surface is able to obtain tter

between the rows 5 of ribbons and preferably between

three and six times the spacing "A". The length "L" of

| the ribbons ranges between three-quarters of an inch and

20 five inches, with the .shorter ribbons being used with the

sﬁrface having the smaller row spacing and the larger

ribbons being used._w;tﬁ the larger row spacing. The

relatively 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 underpad. The expense of an underpad and

ihe cost involved in installing it is thus eliminated. A

thicker infill layer 9 opromotes better drainage by

creating a higher 1level of water,  thereby 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 players falling on the

35 surface and minimizing abrasion. The ribbons can project
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13 traction because the player's cleats are better able to dig
into the particulate naterial between the ribbon r ows. At  the sane
tinme, thevooBmeesss release better because there i s npor/CAMSRiEt Ween
the rows to nove the 5 particulate natek4at during release. The w de
spaci ng al so makes it easier to |loosen, clean, and even repl ace

the particulate material. There is room between the rows to insert an
air wand i nt RTRERKER o FTAM { GNGSANRFLES0osERCR t9 onggingchki sabove the
slightly. fheilloosemrnd, thbdieesssd0ofmatRei alnfill baageld eekad, raggeaned

of dirt and debyi yr.ne ng, Jrepber The |i of
t he surf;k%é'fée% ende%g‘dz’iﬁéoo‘{ ugn&é% @gﬁé}{?ﬁ% s'?)sn are- end r etift e’ £
The wi de spacthg shzbagakes The daviesr gengeally hag) acémcémefszﬁce“ Becofons

toget her wthQH&usre%LemPaJﬁkxhé51eﬁgeﬂs»§hnse fRECriBBERs.S Provided for
t he seam engt he ribbons is alsg an inportant

feature of the inventiofre lpyer) &hfph pprticulpber mafGrdal prefeprablys,
the distance «Ebﬁﬁnbesbackxun@m 3 hard sddii rshekeaendsillica, i &nat

| east twi ce the spacing.-A" th [ OWS of _ribhans _and
preferably be?ﬁ%@ﬁenlcg}ﬁyegrgﬁﬁ‘ &t’lﬁ Spaggﬁﬁgeﬂ"ica%e 7ERRRA v Ln
of the ribbomb ranlg]eerbeisveepr@f\eraadl doecaunser theh parivéies ang but

preferablyp 3 £86RA8x( 7 Oai6Thidtfal | ¥ 8nAGh ard'Z- afdl, WidLhfn

shorter ribbons berng use surface havi ng
spaci ng and tﬂ@mpéﬁﬁéf"m ?b%bbﬂ%sbé”ﬁgﬂ@é’eo‘%k?#tEErFéFQEﬁ BAF % puetng.
The rel at eyghigrl &m&rew bdamsng aaraamagéed V\Fﬁhthaese theedpaBiticlekhe

prior art, aIIowf th se :? thlcke % ay§l 9, tgus .
provi ding a nBF & raes(‘T.cfl eﬁ su Pé%aléyvm tohou ad’w?’ ng ah and rﬁffd. *5The
expense of anfindéepfadimee micudseogist amobubbllea amet ady s | readifpus
el i m nat e.@b Aaﬁhereal cJésr HHE' b uh@Kar %aPEQHQEQS betgins gaéltaea%sbycan

creating a I evel wat er, thereby creating a her pressure
head from wat g,angﬁ t ts&Heoquihvéeen 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 thirty 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
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 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 possibly 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 regquires more resiliency. In

35 relatively thick surfaces the layer 9 of pafﬁiculate

This Sheet Has Been Replaced

WU

THIS SHEET -HAS BEEN
REPLACED




35 surface. The longer ribbons can also provide nore free

- 14 - ri bbon above the infill even if the inf ill is thicker,

the free rWOI8MA0552 ovi di ng nore protection fromthe sand PCHEAYHI0RET
particulate nmaterial for players falling ¥h the surface and m nim zing
abrasion. The ribbons can project 5 anywhere from one- quarter inch (0.635

cm to one and ? ._.half h g n'{‘ gove t he i nfi The th| kness
of the i nPREFTRAJeFPRBRS, A4 Bgt &Beﬁ B a?§r§4w&ﬁ$ Thches
(10.16 cm depaspdrng7ordiaeecend thee befcking memksan f3ceas Ehewhay_er Fig.

general |y has;a 4flwkfiSsmale OE:al'QJ.S@.Q%maﬁd‘DthP gﬁ?rég'eshﬁngéﬁe L1 gf

1
the ri bbons. ﬁer | ayer particu terral preferably
conpri ses a npaViRe JRrgeFaRprtifiesuep a8isiptea gondy drainagegeni™g |y

gr ound crhs“rb babbeleles @hywu@}ééy ST exr wruamaubeehaum@r ga‘aard Ied
ecause the pariicles ar rounde sion . an al so
| esseni ng % ﬁt?‘%ﬁ %Ejtsn a’éﬂ‘dﬁl zfnlprmxbbg‘? 55?’??‘?%&%1%0 wene

easi er ther ebuppedi n:gu}dfhayagelS Fuouhér ,cdnper jzw t lekger pamtichéso dfess
likely to flo fllﬁq.dce_‘ S%‘ﬁﬁﬁlr
bubbl es are n%{Bng\éva";r/oeadu1t Zgﬂ ere utb(I::))etrh rou%&%f]parﬁsg?lgs

particles caRT Onlri’an@?fi% iq) zfélebéeqm eyer nesfuand Sheemoytmedh thrit

pref erablyg ar guRewaen fifteen and thirty nmesh for sports wher e
abrasion of the players_cont ac? N t.he, surfac tor _gnd bet ween

four and thirty mesh whéfg sl"QSmaﬂB?a%E‘Fﬁ%‘?oPY st FREING tPRand
coul d be repl &d.rbcboh)s 7 bygrtamfe:clngnﬁhlemr dhiroughartiea bcakemgy npndran & eth

pl asti cs, (esotde s Y | g n m@
rubber could Ee rep a{:éte gr%t %ganegsr |er‘13teq'kr {)Q@é" %ﬂﬂé’hs Emz"Lh(‘i'é'{'s co
styrene, epdmonghbalt ne%h%ﬁeapér-'t@t Herem® beilnpl 22 kot ¢F i aibbops (R

particul aje shape eﬂHate%?cH heow. sbaee oéh@rxe%eaheal’ry aﬂ:réJUﬁdf{:HEbein
In sone cases, place, sofe_ or cjkmgf teueb resgl [ %r;‘t ggt ecrora edcogn { eé)l aced

side to adhere the ribbons to the backing member. The

entire backing member can be coated.

Preferébly, however, in one embodiment of this

20 invention, using a porous backing member, only portions

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 piate .33 to support the tufted backing member 3 -

of the surface 1 as it 1is 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 the arrow 34 in Fig. 3. As the member

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

comb-like de'{ric;_e 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
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by other materials which performspecific roles. An exanpl e woul d be
using perlite to replace the resilient -

15 - woolmdsss i al so as to reduce conpaction and posmmcmmzdy

noi st ur e. The m x of sand ad —+esilient material can vary
depending on the end use of the surface. More rubber is 5 wused if the
surface requires nore resiliency. I n relatively thick surfaces
the |layer 9 cidjpustakleatas tonghhe | dpasimdbebéitwegad themub- hagersreith

the |ower subsgjustédyefolipadéa@ceshet Neikgeki NBPRELRT SacRS shown LR Fig.
2, having snaller gartlcles&$nd t he pper sub Ia?éﬁ 19 10 haV|ng Iarger
particles to PRIRFERE FOUSF aPﬁajé °ﬂu9n thi,hzcling pe

sub- 1l ayer 17 ﬁ@ﬁ‘tdrbbllﬁlenlsys si#sd locateid hasovesthsei Zdngferab®it ﬁeargrto

of oY Sama cbRBi ALE™S P PRE PONSSESa Wt CafEl RadE,; ThPBLiBARRET °°

Usi ng mai nl y, meansodily ares gpaovidedefbowapplyniog Coahﬂemjde@tﬁml:ogt’l"of

the surface. nfo. the comb- Efﬁes%é@f@e 1355 QBE‘H%%CEWSe%ﬁ‘t@“f&é‘tnﬂnt he
rlbbons7bytut|ngt emthrough backi ng_ne in rows 5 that

are spaced befweRh Plvéhs JRdO RJ.%&@% %) 265 ¢ RPREH dntS hBPVePnches
(6.35 cm apatb theereidiet Ngas shdwho it rEddpons, panderctlien @aetce 085, Once

h i bb f | , +Lh lsNQ . d
on i ts badk <rpe pBeRihd, hPRESRR, P00 1poCpRatgachiRE TE" ¢8 £AY HOoERE! ©
entire backi ngladebe¥9 cuhebe ddatisl. spFead and lapdefdowabl ggainsevéhe in

one -enbodi nenkagicoivh'afreas @@Ved‘é ' fHe lﬁé&&? PREABEr ParKitRgLMBIREr noenl Y
portlons of the backi ar e _coat provi de better

drai nage and F8VPEBHcEY oie. € fln?ﬁrﬁc@(?r'dan%eﬁ?tﬁrﬁﬁlss 41 cepbaim mthe,

t he backi ng meagbebn3, rowdt &, taedr kheonsibba? ehase inf thesen fodwee aries
passed.  ast 02092%0a {HEBHINADY coat s HBRA:GAEPChNF OHS "GRG "EneThe

ribbons 7 to the backing member 3. The fingers 37

prevent coating material "M" from covering 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 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, to provide a very porous surface

which easily drains. The coating applied by the coating

25 machine is much less in guantity than that required to

coat the entire backing member, and thus additional

savings in material are provided making the surface less

expensive. '

While one form of applying 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
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as shown schematically in Figs. 3, 4, 5 and 6, has a support plate 33

to support the tufted backing nmenber 3 of the surface 1 as it is being
passed thmgﬂmosﬂe 35 nmachine. Means, not shown, are prowCleThsRe02070Vi NQ
t he - U6 - menber 3 across the
support plate 33 fromone side to the ot her, as shown by the arrow 34
in Fig. 3. As the nenber 3 noves across the support plate 33, it passes

under a MRRgtet @9 cEhus (eARMRLAN Off r §pStf PERAPREE-f i ndePating 37

whi ch rest orrdm 03f t aechetent afiahdtelCiidild®abes be udea adRi fsHp1yhe
support pl atq: The fingers 37 are adj ustable as to the spacing

bet ween t hem % %" adj usted to place one finger between each pair of
adj acent rows 5 of ribbbn eccordapgeki witherdrertiler eAbb@isdesttor offl atlee 39

i s |ocat eg a%\‘%ﬁﬂ%t{ ! n§§ﬁ§337fdlearg§fkln e fLopt a?rfl aéégg%rat% 3ot han

t heir bac are provide yrng coati ng
material "M fOrm%t dnt Adec oFBr fage Mw]:‘élf?s%ﬂga@?@ssafhécwlﬁt edgesstofn

front of the flpetfie bbddeicls whent Be Fic3 ddaiDVeflslandd e ﬁi@ht
as shown in Fjg. 3, under tr&f %eiw ce 3 the coating material "M
carried with 8t fo FRE™IRA HF a3 dn ey gespﬁgﬁlﬁﬁagl alP‘éItdovm

agai nst the spacei+apant ceadigés 083f h&ShackKi mgij&ﬂéaﬁr Quﬁrlfﬁat:e a$&ctDdbns
cover od B, Lhey {1 8geL8sBlor s bATSe U S 4848802 hildea20y LR 1 OUESS

and the 71 bbon ‘end covered t

material "Mrovys 6idied ctufted I-'-"-bbﬁ!)ﬁoré3 Int g t= heebbralngendiigar 63.
The fingers p&f no ﬁkﬁi‘:ﬁ*{t Eb oﬁoq_tﬁﬁgwﬂ@éerél@e M:'E[:i{[&ﬁg‘ @3}[‘;3"699 t'f‘lg% .
narr ow ar eas e ba acen e Jalbon, rons

As the menber %“% ﬁ\gﬁo’?rgrgh ﬁ%dggctaﬁ@df Pﬁg&?@%f’ he edggl ek dfOFhe
nenber 3, as ﬁtmvsurfxa@egse&tlhas §T7¢i p9, anddihef taftddgr ivbens ab3 "M
covering,ghe éﬁé)b@é‘%{%f Sectionlk 8dhatA%k A AT ATt S bé&fwlg LEEPSL

are uncover ed i ngers, to pro pOT OUS surface
30 which east| giffgrent hﬁbgb‘éatﬁrmg! abbﬁl aibhonshe7doatn ng—he swotacee is

nuch less in gp@pibhy 5hansiohalo regkhr 8d ii%e 71 for marking a playing
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 enhances 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" Jjust under the central section 65 but preferably
under the side sections 67, 69 as well. This prevents
the adhesive "A" used in the seam from bleeding through
the band 51 and perhaps adhering onto the substrate.
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 o0of 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 1long ribbons, at least
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coat the entire backing nenber, and thus additional savings in materi al

are provi ded naking the surface |ess expensi ve.

- 17 - WO 98/40559 Wiile one form of applying the pcoeAdda@2or n
strips on the rows of ribbons has been-d&gcri bed, the coating could be
applied by other neans. For exanple, a series of nozzles could apply

thin lines of coatings onto 5 the rows of ribbons and a doctor blade could
flatten the £our jand ehechalfngnehes tire baotthi @Emd neke wpaksicedwairg

relative widg,wlonasics Beeas oémtéi@ Qeclwag fmt&i areUNCRRY €d agd gt hus
capabl e of fast dralnag Coat i hg ro I's of different dianeters

coul d al so b&WEEE :R?tlﬂ?%ﬁxﬂ§§m) growing sSurfacgecor dZ€e

wi th anot her paithtdiulete afatditial couléntnployl inaedficl setkabgeatiange

playlng apea can b ip_t ] ng_t ent _edges
sup {2t b roings  Fih (Ha BREBE Ll bt | (i 81 8ELEEC o]

seam band 51 the ppasatisuncind t matedisilni thabutallowsspiord- apaqng e@@-@@t53

55 of adj acerg] ootl'dAFEL S ONS The éthaég% @ﬁ@e&awﬂmoc% Jfgk‘ﬁleqyne The

seam band 51 rows 61 of tufted ons Inits central section 65
but no ri bbor¥ oﬁ°FFs suRreieRs siet itdis B?Ftlﬁg.lateTh]ea%rcenﬂ%I SOE& | on
65 is | ocat ed-_-dgﬁsl\,eeIthtdﬁeeﬂﬂgﬁaeﬁant55m@fer1al£‘ hensylrflﬁmee sect ispeeific 59,

and the fted rihbon | e cent ectl n ga v
olifferen%L col BV 4 h%/ §e§% Q’é"’“&i f‘\Earel‘rer?ft R& “% |B‘bons‘7aal| 17 he

surface Sertiams sBP-189ers fundem rtme vafdraym;r kenguaepl agthaty 25
field. The Wsd@a%% dﬁ3§9569n§n§7156%0@c ctatlensﬁw%éll Th%a@ul}@ia[@eedl e
punched to form¥uz abric hesi ve i's appl on top of the

wi de side sePWH G’P B?erCUJ-aréﬂhé%%e?% dFer F‘Sﬁﬁﬁng"—%ﬁ?faﬁ‘:‘%ﬁsé’tﬁ%%ns
57, 59 to it.1rrigdtiod Updpekabédel@nibanceaitherighii Ag othkhelspain kad 51

O L g s3d SO SRR s 28, b S o "End Boning A S 021
could be designed 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

extending in the particulate material.
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"M just under the central section 65 but preferably under the side

sections 67, 69 as well. This prevents t he adhesive "A" used in the
seam f r om Wo=8d06s89 t hr ough 35 the band 51 and per haps adhePCT¢AIRO0207 he
substrate: Wien the band- B4 —has been attached to the
surface sections 57, 59, as shown ‘in Fig. 9, seamng them
together, the _ribbons 63, because of their different appearance from
the ribbons 7CLAIMSEe surface sections 5 57, 59, define a pl ayi ng line
71. I n anot her enbodiment of the invention, the

surface coul d,be enpl oyed w ribbons, | east ur

one- hal f mch&s: (11. 43%c f‘ﬁh%gﬁgt hgraé;nd tuﬁ?ace %ar %P&'m%r eff ’V?l%oul d
be as thick abachkdng blmmb%:r,e toralded. roviss off f symdmiit berijeensis a
growi ng surf aggpresentiifePabibddl Aot Mpraslal hylal ey oxpwat.»a&yaléré at

enhance crop Wi ng, such as material "that rétai’ns sture for
pl ants, and ng-tb@r ing nembeke ftde rowssfyfdhhons %Rﬁﬁe‘ﬁe%%?ﬁp
The enhanceneréfadmt@ﬂsh@& S£36m baﬂwéehmmrlefzoradmw-sm Lagaes, lrhrid'lethe

particul ate | gye es, the cement rrat rial ave a
specific gravﬁﬁ?qt@ss °[€nan téfrl% ’ha\ﬁ%rﬁ%'@ up 31alf$17‘?§“bo Bm
sub-l ayers undecking mepbeayeriserdurlenst twive the sﬁ'mng\ I taezemnthe s
not carried by NA s riliond) awfsq&efawlﬂmbﬁl ql&%@ﬂ 1YER} ni@;yer

areas that are arid. Irrigation pipes coul Int
of particul at &av@%ericfl . Partievdatssi Ppteriape BackT-]Hﬁ bac‘l‘h?‘ér meBRed be
designed to sﬁﬁi[ﬂ:lﬁtleﬁ)lﬁlﬁélrm.bbﬂnsth.@x a raBheivaly tpAiIgH®tSoPieién

gr owt h. The bbon monimze t he amount of particul ate
material that 1:rﬁlgah":t St % gﬁﬁg‘ e%]b Wiridy ar eas. A
sports field using a hlgh pile of r|bbon a t hi ck | ayer

particulate qJmteri al Spb ggﬁ%gg%ngs cl&i;ﬂé@eghc%la}’lngwunqhﬂéi%g guld

be utilized to support anting of natural grass wt roots of
the grass length of the <ribbons, extending upwardly from the

backing member, is from between 3 and 5 inches.

3. A surface as claimed in claim 1, wherein the
particulate layer has a thickness of at least two-thirds
the length of the ribbomns.

4. A synthetic grass surface having a £flexible

- backing member, parallel rows of synthetic ribbons,
representing blades of grass, projeéting upwardly from
the backing member, the rows of ribbons spaced apart from
each other from between 5/8 and 2-1/4 inches, the surface -
including a relatively thick layer of particulate
material on the backing member supporting the rxibbons in
a relatively upright position relative to the backing
member, and the length of the ribbons being such as to
extend between 1/4 inch and 1-1/2 inches above the layer
of particulate material.

e
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extending in the particulate material.

REPLACEMENT SHEET 2 2 OCT
2001 WO 98/40559 CLAIMS .1. A syntheti rface .
having a flexible backing menbes ,2@nd paral | el romg%?éj REALti ¢
ri bbons, representing bl ades of grass, projecting upwardly from
t he backi ng nenber, the rows of ribbons being spaced apart from each

ot her from between 5/ B 2néMrface (ds S63admpdanih 2c144mi NCheghef®i {136M .
and the T B Rs Ofesitemd | R e di; upwardl.y fromthe

backi ng rrenbe% bei ng at | east ?&égg ?%é@dﬁ%%ﬁsi I?lé T 1gehi ipbasmcithg
bet ween the roneeHiof i BRohiculaee matexigtace including a relatively

thick layer of particulate material on the backing menber
supporting the ribbo ' relatively upright . positien relative to
t he backi ng nenber. . Sk‘qggfz?acaés SSaX‘EPEi féd ¢1aimcilyj whareithethien
t he | engi¥PRAN thRs ra bieitsh ek tabymli tn gongvies T Yoof &N {heh . backi ng
menber, is frombetween 1l[err] and 5 inches (3.175 cmand 12.70 cm.
3. A surfacg as claimed in claim 1, wherein the particul ate
| ayer has a thickness df 8&brfagst aswclaimedt Hin dslahe Lengitemfid hehe
ri bbons. 4 badkiny f acnbas Cligd med g} Of 4Gk 1 er.ein
the ribbons exhand between [err] inch (0. 63 5% "Be! hledre punthiSh
8. . A surface as claimed in claim 1, Qherein the
backing member is a double layer of needle punched
fabric.
9. - A surface as claimed in claim 1, wherein the
backing member is a triple layer of needle punched
fabric.
lo. A surface as claimed in claim 4, wherein the

particulate layer is a mixture 0of hard sand and
cryogenically ground rubber.

11. A surface as claimed in claim 10, wherein at -
least a portion of the particulate material ranges
between fifteen to thirty mesh for sport surface
applications and between four to thirty mesh for non- ’
sport surface applications. '

12. A surface as claimed in claim 1, wherein the
particulate layer has a lower sub-layer of about forty to
seventy mesh particles and an upper sub-léyer of about 30
mesh particles and larger.

e
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cm and 1 inch (2.54 cm above the Iayer of particul ate materi al .

REPLACENMENT SHEET 2 2

2001 WO 98/40559 20 5. A.surface as clai neGTGAM{H)203¢
clains 1 to 4, wherein the ribbon Fagla™wi dth of about one-half of
an inch (1.77 cm. 6. A surface as clained in any of clains 1 to 5,

wherein the cking nmenper is_a single.layer af ermeabl e fabric 7.

A surface asqé’ai med | aﬁﬁrgﬁ‘éeofasglcé?'%a{?dt (3‘“‘5,clélg ref"ﬁefﬁé’nba%}ﬁ?ng

nenmber is a dmdiing ayenbed comppisewame énbmore lagersAcfurfalmmias at

claimed in amedls did e led Payers YPCEabPILNBIAGK LR MIndrRed 61 P! ©
e fa 9. A sur I C

| ayer of per nea bric.

[ ) ace as ainmed I1n any o ai ns
1to 8, WadIGe thezsarkiRensten 16 rsystace: xt ure of sand and
cryogeni cal ly ground rubber. 10. A surface as clainmed in claim9, wherein

at | east portion of th articul ate erial_yanpge bet ween

fifteen to t ff?t y mesh A(&Bﬁ%ﬁeﬁ. %?n"rﬁi(?lme 1.l§mﬁ1:$”gi Z]rfet ypprein,jat

surface as Idastrednd nofl atime Davews ciof tkedle punched fabric is
needle punched to produce fuzzy fibers on its surfaces.

15. A surface as claimed in claim 1, including a
strip of coating material on the back o¢f the backing
member overlying each row of ribbon to fasten the ribbon
to the backing member, the backing member being porous
and uncovered by coating material between the strips.

16. A synthetic grass surface having a flexible,
porous, backing member and parallel rows of synthetic
ribbons, representing blades of grass, projecting through
and upwardly from the backing member, rows of coatin'g
material on the back of the backing member overlying the
rows of ribbons, one row of coating material. overlying
one row of ribbon, to bond the ribbons to the backing
member, the rows of coating material spaced apart to
provide uncovered narrow areas of the backing member to
imprbve drainage.

17 " A synthetic grass surface as claimed in claim
18, including a relatively thick layer of particulate
material on the upper surface of the backing member to
support the ribbons in an upright position.

is.. A surface as claimed in claim 17, -wherein the
particulate material comprises a mixture of sand and

| e
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?ﬁgk: gge;n:ngfrf;g;r})(r:l aﬁugrﬂﬂ“muﬂd\ﬂll‘ayers of fabric, at II east one of

8 punched to produce fuzzy f ibers on

its s o 8840559 PCT/CASERREI A CEVENT
SHEET ' - 22 - 2 2 OCT 2001

21 12. A surface as clainmed in any of clains 6 to 8, wherei n at

| east one of the |ayers of perneable fabric is needl e punched to

produce fuzzyd.ibers A suwrfacesasfadeimedllin Aclaifadé,awdmeiredthe any
preceding cl 48y ing rhé&ﬁﬂ:é&d' Egmﬁrﬂtﬁépt% Cﬂ?}éﬂg i bailfc n ddey

of the backing nenber over|lying each row of ist en tgegﬁibbon
to the backi r@m&hlql'hé-s a nggedleng “Fr’é’lliﬁgr fl?é’irﬁtj‘ -porous and uncovered by
coating material between the strips. 14. A synthetic surface as clained
in claiml, @ﬂfreln t he *eggth of the rihbons hs such as §é
between [err]®Ymch and & FEPFREFRENEE T 6387 5RGS1 IR 2 356 S he
| ayer of parthaaRiaie mambei:ala,ndanparaklel mowshoof eymtbleteia mikbone,of
stiffer ribb inc Okt 8k gk pr Qy. Ci a
t
it e for SO Anting OBl VETeagel SR AHEC Il obom
as claimed the bﬁakﬁﬂgbﬂember:cbﬁ%nﬁﬂﬁﬁ?@?sﬁ@?%gdpnayﬁhgrﬁlétéVElY
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 c¢ryogenically ground rubber and
hard sand.

21. A surface as claimed in claim 20, wherein the
layer has a thickness equal at least to two-thirds the

length of the ribbons from the backing member to their
free ends.

22. A method of manufacturing a synthetid grass
surface comprising the steps of tufting ribbons of
synthetic material in parallel, spaced-apart rows in a
porous backing member and applying spaced-apart strips of
coating material to the back of the backing membear, each
strip of coating material covering one row of ribbons to
bond the ribbons to the backing member, the strips of
coating material spaced apart to leave areas therebetween
of the backing member uncovered.

23. An apparatus for applying coating material to
the back of a backing member tufted from behind with rows
of synthetic ribbons representing grass blades, the
apparatus having a support table for supporting the
backing member for movement along the table from one side
to the other, a comb-like device overlying the table and

e
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16. A synthetic surface as clainmed in claim214 or 15, wherein the

proportion of stiffer ribbons and softer ribbons is 1:1.

REPL ACENVEN¥O)8{20559 22 17. A PCHGARBIIOZ
surface as clained in -any one of = %3ainms 14 to 16, wherein alternate
ri bbons are of stiffer and softer material. 18. A synthetlc surface
as claimed in any one_of 1, ms .14 to, 17, wherein t%fts trlbbons have
softer and stR¥YERS PBbAde f?acﬁﬁ ﬁPPFF|€FQPe§5rP85é 29PEfa 5P T Tany

one of claarrsow&4 areakl, ofhéhei rbadiars;lmémberl betweehaviche rows Ice%lst

an 11,000 de“i-?f;? aeEBhC%gggéggﬁoéQQed be %Eﬁ”%w\éjh' 'ziﬁa%@%tsqf

rlbbons have a nier and a I ckness n1crons
rlbbons means for placing coatlng material on the back of

the backing member across its width as it is moved over
the support table and beneath the device, and a doctor
blade adjacent the coating placing means for spreading
the coating material and rest it against the backing
member between the fingers to form strips, each strip
covering a row to bond the rows of ribbons to the backing

while leaving the areas of the backing between the rows
uncoated.

24. A synthetic grass surface as defined in claim
4, wherein the ribbons are mixed with stiffer ribbons and
softer ribbons to provide a specific surface texture for
a predetermined field requirement.

25. A synthetic grass surface as defined in claim
24, wherein the proportion of stiffer ribbons and softer
ribbons is 1l:1.

26. A synthetic grass surface as defined in claim
25, wherein the alternate ribbons are stiff and soft.

27. A synthetic grass.Snrface as defined in claim
26, wherein tufts of ribbons have softer and stiffer
Tibbon portions.

28. An artificial grass surface as defined in claim
24, wherein the stiffer ribbons have an 11,000 denier and
a thickness of 100 microns while the softer ribbons have
at least 5,600 denier and a thickness of 80 microns.
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