10 APR 2006 1 SYNTHETI C TURF Technical Field This invention is directed
toward i nproved synthetic grass surfaces. The invention is noreg RPR 2008
particularly -directed toward inproved, synthetic grass sports surfaces.
The inventi irected toward a nethod of meking an inproved
synt hetlc Jmmﬂm‘ﬂmﬂm surface, and-anLapparatus for carrying out -the
The I ny, ntlon Is further directed toward an i nproved 10 synthetic
grass sports sur e having playing lines forned in its top surface and,
to a nmethod of nmeking the [|inedS¥NEEEIEC TR r ound Art Synthetic
gr ass- spo;ts¥ §_§rf!aﬁ fae wel | known. 15 They are used to replace natural
grass sur not stand up well to wear_and which require a
great deal of maintBrbRceingpafiomt vkl GLESSted f deeward némpxiedel |

in partlysgﬁtﬁaltlﬂe engkagsed speFfscekadi unsrhEhe :.ﬁVéh'ﬂQUnC 0L8Ss nidird aces
stand up t0 wear _much better .20, than t nat ur al %rlass S ces, do not

requi Be aBaREARUYAH 1Y efdr&ctethd oA he uSEPTY 055&"@"{% 1% IR
synt heti Csﬁb&&& U BEEEs CONrhies e rvawt DOnsisi pdswr ditbbbed abweywd hetic

mat eri al , i ng. ve y_fro QAL h icul &

nat eri al i“ﬁﬁ‘P ed ol%n i%éjﬁfﬁéeeﬁgthmn?%cbons 0 ma{: %%gtsrl bﬁ'%ns i
synt het i csumfited al anduaghy aprasTrRit s sHe @iagﬁrﬁ@é agvte the metdrod of
particul apg, ”B}Lﬁve%ltia&&i rf@fﬂ.ﬁmh&fad&s_re&taaasgowayae ra.%rtllﬁ.g:l:%@ed

mat eri al usual rises sand, as shown \}/ exanp
Pat erdtG 3sg5th@7:g.c 1ggga5ﬁaa§ports surface J.ng play:.ng llnes

formed in its top surface and:to a method of making the

lined surface.

Background Art _
Synthetic grass sports surfaces -are well known.
15 ‘They are used to replace natural grass surfaces which do
not stand up well to wear and which require a great deal
of maintenance. Also, natural grass surfaces do not grow
well in partly or fully enclosed sports stadiums. The
synthetic grass surfaces stand up to wear much better
20 +than the natural grass surfaces, do not require as much
'maintenance,'and can be used in closed stadiums. Some
éynthetic grass surfaces comprise rows of strips or
ribbons of ‘synthetic material, extehding vertically from
a backing mat with particulate material infilled in
25 between the ribbons on the mat. The ribbons of synthetic
material usually extend a short distance above the layer
of particulate material and represent blades of grass.
The particulate material usually comprises sand, as shown
by way of example in U. S. Patents 3,995,079, 1976, Haas,
30 Jr. and 4,389,435, 1983, Haas, Jr., -but can comprise
| other materials or a mixture of sand and other materials,
as shown in U. S. Patent 4,337,283, 1982, Haas, .Jr., by
way of example. The particulate material provides
resiliency to the syntheiic grass surfaces, and the
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30 Jr. and 4,389,435, 1983, Haas, Jr., but can conprise other ngg rgaﬂ@%or
a m xture of sand and other materials, as shown in U S. Patent 4,337,283
1982, Haas,-Jr., by way of exanple. The particulate material provides
resiliency to the synthetic grass surfaces, and the *@0002* 1 0 APR 2006
- 2 surfaces are often laid on a resili%nt pad to provide further
resiliency to the surfaces. The known sand-filled synthetic grass sports

surfaces | sadvant ages._ . The surfaces usually 5 becone hard after
ext ended t%}elre%ge%ggsgé‘f%e og%‘ned? a'@tj\éeﬁ“t h2 F&R&-biertbmd, tsecpmeyide
conpact ed.fw@itipact reg ildenays,to nthar surifeesisse the rows of ribbons are
quite close togethe n S o pr ead reat deal laterally
during use. Conpacti %egl gghg’%cu%s%%dfﬁélprﬁ?é ﬁ?”b%@ﬁgé'é t HEaEISos EPOFA ng
of the riBHE2e%8 1R Sessridisadvaniagesorn dffe t Bardddnsusua e
sand, gvemeddies hbecaitier! akeoiRidl | aleCUNA RS LoUNded sand

particles. . . Wth an increase, . in conpaction, the surfac

progressi Val§ HEPHEr 8fid Fébbonsyi | iRegomese compacttmdmance obmphetiwd ace
i s shorteremfumsd iin hpartl, edseredsel BHSYrGual iéfe%i%ss%r SCER 330
becone haclrlq%reaf‘__ggretqﬁ_g:be%gas_ 1{ehe resilient pads, 1f_used, e

sl owl y- col 1'apse under_use, beconing d8hRfec? VEPTARE Remizesdhedeadf the
conpact ed Jfrer 2 bl ut euring i uke -or Compaertingosabsog bchis, i Sl hhigul t

because ofbhddu€d 0SEheSPRtinag Of « rows_ of [ hbons,.,lt can require
i fent Lo remove gr%&fler% ac%g_t h{:éhgorr%:’Q‘\'E:c’tbépt:1'l pd T ul &EEPS

expensi ve %’Jv% ! . C ; ot
materi al , n 1B5%efRd  tefB Ofifs tRIsTibbons cobt the mmimiai aivag t he
- surface. when the particulate material comprises rounded sand
particles. With an increase in compactibn,- the surface
become§ progressively harder and less resilient. The -
15 performance of the surface is shortened, and it has
lessened playing qualities. The surfaces also become
harder after use because the ;ésilient pads, if used,
slowly collapse under use, becoming denser. Removal and
.replacer.nent of the compacted particulate material; or
20 even loosening. of it, is difficult because of the close
spacing of the rows of_ribbons. It can require expensive
equipment to remove and replace the compacted particulate

material, or even loosen it, and this adds to the cost of
maintaining the surface. '

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

ribbons Iarg usually att;ched to the ‘mat by tuftin.g them
through the mat, and then the bottom of the mat is coated
.30 with a bbnding layer to bond the ends of. the ribbons to.
' the mat. The bonding layer is non-pérous. To provide
adequate porosity, the coated mat is Punctured to provide
holes. However, the par_ticu,late" material often flows
into these holes, Plugging them up and thus reducing the
35 drainage qualities of the surface. . The 1loss of the



25 Anot her problemw th the known. synthetic grass sport surfac k@%gﬂﬁ
probl em of drainage. Water flow through the surfaces has generally

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 | ayer
to bond the ends of. the ribbons to ‘thezmat. The bonding |l ayer is

non- porous. To provide adequate porosity, the coated mat is punctured to
provi de holes. However, the particulate material often flows into these
hol es, pl upgirid ddieatep madexhad riotoi ngnﬂhet&&mﬂg&i nagﬁ qhallids esapgot he

surface. g%%ﬁ%?eso‘ctﬁgﬁ 1t0béP§eﬁ']Pa6cé’<?r%hC‘d' 8’| ace %% At gm;i'o

through th requires ere
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‘surface aIQgélyugxééedaggaagﬁhlggggadggm@aﬁggthet|c surfaces al so have
rel atively poor playlﬂg ities infjl'led wwth rounded sand
particl®s nore roundet'®han ﬁﬂﬁﬁlarsyﬁggﬁi%ﬁF t BUFERREEd palsicl ehave

t hought toredmtanctelespomud ptayded eqaadlitdsion, tungesurifrace tad Recope
too slipper n ri.bhans only slightly | onger
than t he tﬁ%%ﬁ%%%gq%%ﬁghég%g§gwg% ﬁéh? EuP&E&i;§EQQa.99u %QHﬁyse

cl osel y sp&bed rbnedleidabpnstlpﬂ-emneraat’ehpughrt toghtdypgetp Ié‘@s clapds
and do. not chedle afe£@Shb¥adiond! 4t 4bHEagBKLAG rbeécg&?%-g%?t 03 sgeedtp, more

difficult 15 and maki ng pl aylng on the surtace nore
danger'dls P& BHAY MiFOntiPassibPPng prEGeronly clsddahtiar ndtorrﬁaease

easily, hetne dcha) unechmseslseg:f 8hkl aawér kage pdrdt ftas1 A someen i pund
t he chances of 20 the

Lot o DB A8 She8hST BRI fRene BB oY enEFERESE et

. tightly grip ‘!_.'_he cleats and do not tear as easily as

grass, thus making release of the cleats more difficult

15 and making playing on the surface more difficult and

dangerous than when playing on grass. If a player's

cleats do not release easily, he could injure his leg,

ankle, or knee. It has also been found that if the

athlete's cleat penetrates a seam -aﬁ:ea, the chances of

20 the shoe not being released or allowed to pivot is much

greater.

'The known synthetic surfaces, with clbs-ely

spaced rows of ribbons, also increase the speed of a

rolling ball from the speed with which it Trolls on

25 natural grass. The closely spaced ribbons create an

.almost solid, low resistance surface for a rolling ball,

thus adversely affecting the pPlaying qualities of the

surface. If the surfaces are employed with a resilient

base pad, balls. bounce more on the “surfaces than on

30 grass, subtly changing the n'atur'e of the game. The low

resistance surface also makes it more slippery for tennis
players. '

'~ The known surfaces have other disadvantages.

Usually the ;:ibbons employed are quite narrow, and they

35 ¢an curl creating an appearance unlike grass. The narrow



The -known synthetic surfaces, with closely spaced rows of ribbons, also,
increase the speed of a rolling ball fromthe speed with which 10 ARR 128060n
25 natunal grass. The closely spaced ribbons create an .alnost solid, |ow
resi stance surface for a rolling ball, thus adversely affecting the
playing qualities of the surface. If 1hg surfaces are enployed with a
resilient base pad, balls. bounce nore on the "surfaces than on 30 grass,
subtly changi ng the nature of the gane. The | ow resistance surface al so

nmakes it ndklbenBppaldgof onbireviit S edd fye] S. cdB8L kRAW sayr f,aces have ot her
di sadvant aggSreas kS ddd aé@foﬁiggort‘: e {o ed aré qui Fe%%rffaj'%r o\,i\‘r,ha:’hd EHey 35
can curl creating an appearance unlt quf %?eTheTﬁ%w@ﬁwanSQBE£H§Mbﬁ
ri bbons al'sheapiihfRoBasters cabaoi ngadsksi sskhat §BRadiRg] eq3e gﬁ aclgnsi on
S

of the surf&rPindherclsas@sRAcsRY ﬂ% st Jibbon rows also caus
abrasign . Pl ers falling or.sréiing on tHe surfaces. 5 Disclosure of

v present invention to “provide an

the | nVent
i nproved synthetic gIassispenks surbase tdat +,LS e resilient, and
LD o B?Et iﬂr]r%s?ﬂ n HWHRFE L9t et i ¢

N T e ARt
provi de i it oMRAF Syritetleglass asgor remifacaioidatre H2Y gL IPT Qued
drai nage opsd i epeaitbd ”péﬁv_e@iﬂ’r{eay' NP ro&%{él es. o 1T 1S yE andt her
pur pogg of_ t}[ea(gr esent invention td provide i ‘FredSyiviietic poapiseg
surfaces T4 g2 relatively |less expensive to manufacture, to
It is anqther purpose of the. present inventiéﬂ
to provide improved ‘synthetic grass sports surfaces that
have improved drainage properties and improved playing
properties. )

;5 o It is yet another purpose of +the Present
invention to provide improved synthetic playing surfaces
that are relatively less expensive to manufacﬁuré to
install, and particularly to maintain. ' ’

It is still another purpose of .the present

20 invention to provide synthetic playing surfaces.that are
l?ss abrasive, e;sier to mark with lines, and -easier to
seam. '

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

25 present invention having improved drainage properties ang
& machine for carrying out the method. |

| In - accordance with the Present invention, it
hgs been found that an improved synthetic grass surface
can be pFovided. by emplaying relativély widely spaced

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

35 spacing should also ensure less wear ana-abrasioh of the



install, and particularly to maintain. It is still another purpose of th
present 20 invention to provide synthetic playing surfaces that 10 o Pngﬁ
abrasive, easier to mark with lines, and easier to seam It is another

pur pose of the present invention to provide a nethod for naking one

enbodi ment of the 25 present invention having inproved drai nage properties
and a nmachine for carrying out the nethod. in accordance with the present
invention, it has been found that an |%proved synt hetic grass surface can
be provided by enmploying relatively widely spaced 30 rows of ribbons. The

wi der spaghb&odfs ,t et dRBPRGT r C ction f the infill
Y W th %D?éécllgﬁjygépgggd%r?ﬁ ace hﬁ§ eRi@ddiminge
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life of rr?h If“é% ign; % expbOn: FekEifi evitich Rediftmrk s CeBR@edtbAl SO
ensures bentierdrrimmmﬁge Wider row SPREHN 0 o. ure |l ess wear
and abrasj §He%t:attrl (?A £066 - %@ rib oﬁsgge%]gjr\%f%gb?ﬁg ®Fi A%t the
sur f ace llﬁ mnim 21 hg o F h3 BY’ﬁattlht?n keatshse Fsheaseheshiatf e(ﬂ}ﬁ;s
corrp?étr[ohmpancrl@ﬁartiageplmydagt rqlmisi)af_:eﬁg a&ldﬁorélihe‘iﬁgbecg{ r?’ﬁ r‘Rgfth
penetrati al lyps, 0 re ease easier I NP e
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pl ayi ng qg |t|es and reducrn
spaci ng caRCal¥F&atRetwalral antIWe Iikéadcheyw m:llll NBRE drdds t hey ol | on

grass, thimproriheyvi plaphiay nguafiughbkies. gler "?Fg’ﬁ?‘?“ﬁ)-‘ngpgégggpg?{ s;)
0 0

makes it gf bermaéioee%ooien theedlga trcul ate materr a
conpact , n etPt 1oagempr thepbparitdwudpan ngatbseal
redué8s aiefaeltordqaﬁm’eartpltayercsnp&w Canuadld nE1khR B fAge . W dgr ribbon
row Wider ribbon row spacing also - reduces ‘abrasion to +the '
.players when contact:.ng the surface. Wider ribbon row
spacing can make it easier to seam the surface.
In accordance with the present :r.nvent:r.on, it
15 has -also been found that an improved synthetlc grass
-surface can be provided by prov:.d:.ng ribbons hav:r.ng a
length about twice as long as the spacing between the
~rows of rlbbons. " The - Present invention employs ribbons
that are quite 1ong compared to the ribbons now employed. - .
20° The longer ribbons allow a thicker layer of particulate
material to be used which can eliminate the need for a
resilient pad and make. installation of the surface
simpler and cheaper. A thicker layer of partlcelate
material or infill promotes better drainage because of
25 the higher water head created by water on the synthet:r.c
grass. Preferably, the layer of particulate material has
a thickness' at least two-thirds the length of the
ribbons. The longer ribbons can also provide more ribbon |
material above the infill for certaii sport surfaces,
30 creating a ‘more realistic  grass- -like surface that, in
combination with the wider spacing of the ribbon rows,
allows a player's cleats to both penetrate the ‘surface
for traction but also easily release. The player's

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



spacing can neke it easier to seamthe surface. In accordance w {ly ﬁ@z 8
‘present invention, it 15 has also been found that an inproved synt eti@
grass Surface can be provided by providing ribbons having a |ength about
twice as long as the spacing between the rows of ribbons. The present ’

I nvention enploys ribbons that are quite |ong conpared to the ribbons now
enpl oyed.. 20 The Il onger ribbons allow g thicker |ayer of particulate
material to be used which can elinmnate the need for a resilient pad and
make installation of the surface sinpler and cheaper. A thicker |ayer of

particulate materi atcnorad:at:kblanla!é)mtﬂ;% behbehed a %E? the
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|nventlonbdﬂﬁanmpmate&xamnheélsp@dﬁm apafacgndsaégmétgggggjép V\ﬁve

i nproved g ties vid t manngr and pattern in
t he rlbbons 5 are é%%ched Sgégaccgg&hngﬁﬂhnfﬁ‘t It e®hodimenti oas the
rows B r ESHSHES ar e the achedgtedr i peredsbonsirowi dent efd;_al apRtd edehe the

back of t kg he s fhg bandi nge er, are spac art and.leave
areas of {aﬁ:e agdl tfbp&dq'ng and fgLen)Aln 2k ‘-Qfagl"egy large
spacing between the rows of ribbons allows strips of

bonding material +to be provided with relatively wide
porous areas of mat.between them. The invention is also

15 directed to an apparatus to simply and easily apply the
bondlng strips to the backing.

: Improved drainage propertles are also Ebtalned
by hav1ng at least one of the backing layers, a needle
-punched fabric, provided with fuzzy fibers on one or both

20 surfaces. The fuizy fibers improve the drainage
qualities of the backing layer, and thus of the surface,
since the fuzzy fiber ends wick away the m01sture.

Also in accordance with the present 1nventlon,
the surface is prov;ded with an 1mproved infill layer of

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

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

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



mat ‘uncoated. Since the mat in this enbodinent is 10 porous, the Hnﬁﬂ?Eﬁg
-areas provide for excellent drainage. Providing a surface mnth
relatively large spacing between the rows of ribbons allows strips of
bonding 'material to be provided with relatively wide porous areas of nat
between them The invention is also 15 directed to an apparatus to sinply
and easily apply the bonding strips o fhe backing. Inproved drainage
properties are also. obtained by having at |east one of the backing

| ayers, a needle .punched fabric, provided with fuzzy fibers on one

or. bot hlaeswéx@&eﬁcﬂ%é uzz& fﬂ&%ézlgawi%:ﬁége %almgét Ay Afafi of
t he backb 3 and t hus r£he surface, _since uzz¥ i ber ds
he"

wi ck awd§e | s?‘ﬂﬁ acs sbs Loedrdantet it fF‘?‘I’iedpr’égéﬁfL i benttla, the
sur f acelos splodyinetie it b, amdrawohadgenmd|tH@yp&ay1n§5qQaliwﬂé§“8f
materlaLh The infill preferably conprises a m-xture of silica sand and
cryogen|c§IFy é?od%d r ubber partlcles The cryogenical |y ground rubber .
par fi.cl es wet noreheassiyfatkan -don- appmyﬂunnélyw@thundheubb&kséﬁmtlcles

and t hugg%hgyxé@st gL tyle&aﬁsovl*a%dr %L-i&%u%% Séﬁgmh,gxg{ Yoher ¢

vari ed dependi ng.on: he “end ‘Use  of ace: e FESIFIe h%urface
requi r edingfe PRENG rH§l§ér &Rp| BFEH. 'CFhé c?%élgémgcaﬁluffgﬁ%mﬁqmbbﬁml s
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t 010l oathepvEralld - amhmegdmasunhwerv&iéloomwéymlmmneaﬂikéeaaualxythe

| osss of%g%e@d’una&q -8 h%&g%ﬂ@ %Bgﬁ i Rg ci%éikt o HrnelNgsgyiface. - o

The surface,, 1n accor nce esen
marking materiall In accordance with the present
J.nvents.on, the surface can be prov:.ded w:.th permanent
lines seamed in the surface. The llnes are seamed- by the-

15" manner 'in which the hacking layers are '‘joined together
A spec1f1c expression of the invention can be

found in claim 1.



invention, is also provided with line form ng neans, the |Iineg d)grﬁgz wed
'to mark the playing surface for the sport being played An exanpl e 8

such lines are the yardage, lines used. iii the game of football which
traverse 10 the field at regular intervals. These lines are usually. ‘'laid
down on 'top of the field wth chalk or. other simlar marking material'
In accordance with the. present i nvehtton, the surface can be provi ded
with permanent lines seanmed in the. surface. The .'lines, are seaned, by
the 15" manner ' in which the backing |ayers are joined together. A
specific expression of the invention can be found in claim1. 1 0 APR 2006
8 Brief Description of the EXamAngs FHV|ng t hus generally described the
nature -0f, 4 now be nade to the

acconpa | lustration, a- 5 preferred
enbodi ment t her eof Hagdad nthusi chenefpdlyt desardbess- $het it wiew eof a
surf ace tqfe tmvahes.%t | nVepbi-eicd Gri1d '%éwlg\é' Sipfgd&ar ‘L9 F"%i

showi ng the free, i bpon. ends in.a nat-ural 'yl ng oSl t-i on;
is a si (Té“iﬂ"‘ﬁ\?r(‘)‘flf‘ﬁe At naahq’rengpbg WY sO&cr %*‘e’é%i‘-ennw efw taken
& ong Ilpr:t@fefk:z.ébdneﬁbgdlﬂment Fugersolfs ardopini ewiehst he machine; Pig. 61s

a detail top- vie rspective view of: the backing menber
after it has beenV\%oét eg' %'S %:a%goﬁe %ﬁ%é%‘l Ot 8Rd-2i T BRSE Qfam i n
the surfﬁél@epnﬁﬁeels’eamﬁr@whmg‘la marking line.; and Fig. 9 is an assenbl ed
vi-ew. of the sean10§lgFIQ is a view similar to Fig. 1, showing the

free ribbon ends in a patural'lylng down posztlon;

10 _ . " Fig. 3 is a side view of the coating machine;
: Fig. 4 is'e'cross—section view taken along iihen
4-4 in Fig. 3; -
Fig. 5 is a top view of- the machlne-
Fig. 6 is a detail top: view;
15 Fig. 7 i1s a perspect:.ve view of the back:.ng
-member after it has been coated, o _ _
Flg '8 is an exploded, end-view of a seam in
the surface, the seam formlpg a marking 1ine; and .
Fig. 9 is an assembled view of the seamlof”Fig.
20 8. . - '
Mode . for dar;xing out the Invention
. The synthetic grass surface 1 of the. present
invention, as shown in Pig. 1, has a thin, flexible,



20 8. ' Mode for Carrying out the Invention The synthetic grass -strAEQC@U%
‘of the. present invention, as shown in Fig-. 1, has a thin, er>2i I"e,

APR 2008 - 9 backing menber 3 with parallel rows 5 of strips or ribbons 7
projecting upwardly fromthe backing nmenber 3. A relatively thick |ayer 9
of infilled particulate material is provided on the backing nenmber 3
supporting 5 the ribbons 7 in a. relatively upright position on the

backi ng nmenber 3. The flexible, backing menber 3 can, as shown, conprise .

t wo. backlmkﬁygrsmé&beks 3Th@lbg{t%f§ygélllr?gg %eb%f\l\,l()§§ n.Qf n\?&c}ile
can bé€ a en

punched po ‘8% e fabri 10 The top | ayer

need| e %ﬁ%ﬂ @W%ﬁgf"@ﬁe "T%‘T@lYTﬁ(?Om dele c backing omemblelyors, 7
are tuftedkthremghn.whé.ybacﬂmmne&bgrer:% ag: SHEW iinEiRithg 2 ag@i%‘ﬁ%ste
t hrough b%{‘t ghS4 sy\h#%gvtlla qba Ki n eft 3 has been sh
conpri sing a er's can a Rag f-RGm BREPEF aydr SHPPRBTIE.ndNe
or noré oftltt%eméamlssl Wt he b%lcmaigatmtgr dbrighbe poseedbs Qy,@cb,]qpe
woven. fahidexiRgPmeubes Petter drainage, the fabric being relatively

thick if wused only a%&ﬁ single_layer. At |east one of the layers 20 11 in
t he backi ng nmenber bteribdre ﬁlﬁféﬁﬁéagwmmsyntmecqan, far zghiower s

el ayer SERCTS, e ctepoa s S s AL AR L,
ribbons 7 B RSdef ron <l Pabl B §§ BndtPRCReS RALYPECRyLane fabirde s
extruyed iThe topipayeast I3 camlbei adbp Waem andvehi br Heedief 8uhedieqd
plastic My&IyStopylene 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 back:.ng
member 3 can be a needle punched woven fabric to prov:.de
better dra:.nage, the fabric being relat:.vely thick if
used only as a single 1ayer. At least one of the .'Layers
20 11 in the backing member 3 can be needle punched with
_.synthetlc, fuzzy fibers (flw) 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 polyethylene which is soft and has good abrasion
resistance. ~ However, polypropylene can allso be used in
making the ribbons. The strip can have a width ranging
. 30 Dbetween one-quarter inch and one inch but is preferably
around one-half inch wide.  The thickness of the stiip
ranges between 65 microns and 150 microns. The ribbons 7
are cut from the extruded strip and fastened by tufting
in the backing member 3 in parallel rows 5. Between 2 to
35 8 tufts are formed per inch of row with 4 tufts per inch



I's polyethyl ene which is soft and has good abrasion resistance. tgmever
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wi dt h rangi ng 30 between one-quarter inch and one inch but is preferably
around one-half inch wide. The thickness of the strip ranges between 65

m crons and 150 microns. The ribbons<710are cut fromthe extruded strip and
fastened by tufting in the backing menber 3 in parallel rows 5. Between 2
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to 2-1/4 ﬁﬂ(ﬁf@f%ﬁl épbetsndh@esaay spading poepothé ordlddagd oageragdlp@on of
up.to 5 i GRS ~quarters of an inch. Football cleats or soccer
cleats may be wider than baseball cleats. The spacing is
in relation to the type of sport to be- played on the
15 field and is a consequence of the spacing of the cleats
on the shoes of the- players. L:.kew:.se, in sports such as
horse rac:.ng, it is contemplated that much wider spacing
will be required between the rows to accommodate the
wider hooves of the horses. Thus, it .'LS 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 wide ribbons, at least one~half inch
wide, are preferred because the wider ribbons do not curl
25 as eas:.ly as narrower ribbons and res:.st wear and
abrasion better. The wider r:.bbons 7 also cover more of
the part:.culate mater:l.al when they lie ‘over, trapping the
infill material as shown in Fig. 2. At least the free
| ends of the ribbons 7, above the part:.culate material
30 layer 9, rare 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
mechanlcal f:.brillat:.ng means.



Rel atively wi de ribbons, at |east one-half inch wide, are prefernedAPR 2006
‘because the wider. ribbons do not curl 25 as easily' as narrower ribbons
and resi st wear and abrasion better. The wi der ribbons 7 also cover nore of
the particulate material when they. |lire *over, trapping the inf ill
material as. shown in Fig. 2. At |east llhe.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 |nstalled and
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playing field. The ratio of stiff to soft ribbons may be
1:1. These stiff and soft ribbons may be- alternating or

15 part of the same tuft. :

In accordance w1th the present lnventlon, the
rows 5 of ribbons 7 are spaced apart a distance "av that
rangee between five~eighths and +two and one-quarter

| inches apart. The row spacing depends on the end use of

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

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

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

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



20 the surface, a smaller spacing being used for a surface that {i(s ARRE006
‘for | ess physical activity, such as "a golf green for exanple, and a
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feature of _the jnvention. |_engt h of the ribbons

t he di stang’?aﬂsorﬁqtrh%ebgﬁ’ﬁl n&pl’?&?oe’?s ?‘E%""@ﬁ@ for the seam.

The length of the ribbons is also an :meortant

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

15 7, that is, the distance from the backing member 3'1:0 the
their free ends 17, is at 1least twice the spacing "A"
between the rows 5 of ribbons and preferably between
three and six times the spacing "A". The length “L" of

the ribbons ranges between three-quarters of an inch and

20 five inches, with the shorter ribbons being used with the
surface having the smaller row spac:Lng and the larger
ribbons being used with the ‘larger row spacing. - The
rela’tively longer ribbons, as compared with those used in

the prior art, allow for the use of a thicker infill

25 layer 9, thus providing a more resilient surface without
requiring an underp'?.d. The expense of an underpad and
the cost involved in installing it is thus eliminated. A
thicker infill layer 9 promotes betté; drainage by
creating ‘a hi_gher level 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



their free ends 17, is at least twice the spacing "A" between tq Awmé
of ribbons and preferably between three and six times the spacing he
length "L" of the ribbons ranges between three-quarters of an inch and 20
five inches, with the shorter ribbons tﬁl ng used with the surface having
the smaller row spacing and the | arger ~“ribbons being used with the | arger
row spacing. The relatively longer ri bbons, as conpared with those used in
the prior art, allowfor the use of a thlcker inf ill .25 layer 9, thus
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one-quarter Inch to one inch above the infill. The thickness of the infill
| ayer can Crreﬁﬂﬁﬂ,enbﬁﬁ\?rééfn HRMRAJSFYTP |F}%B%rdepeﬂﬁyﬁgeé‘ﬁctaﬁéyenﬂreslédof
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are also less l:.kely to float away if the surface is
.flooded since microscopic air bubbles are not as readily
15 ‘adhered to the rounded particles. The particles can
range in size between four mesh and seventy mesh, but
preferably are between fifteen and thirty mesh for sports
where abrasion of the players contacting the surface is a
~ factor and between four and thirty mesh where abrasion is
20 not a factor. The silica sand could be replaced by
" graded small rocks, -hard'and heavy gr_an‘ulated plastics,
<-:r. other hard sand. The cryogenically ground crumbd
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 mat_erials which perform specifid roles. JAn
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 requires more  resiliency. in
35 relatively thick surfaces the layer 9 of particulate



easi'er thereby aiding drainage. Further, the particles are also II%SﬁpR 2006
likely to float away if the surface is .flooded since mcroscopic. air
bubbl es are not as 'readily 15 adhered to the rounded particles. The
particles can range in size between four nesh and seventy nesh, but
preferably are between fifteen and thirty nesh for sports where abrasion
of the players contacting the surface il4" &= factor and between 'four and
thirty nesh where abrasion is 20 not a f actor. The silica. sand could be
repl aced by graded.small rocks, hard and heavy granul ated plastics, or
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19 VYOU| d coBRdnse %%Qe{uEEERBClt%%npfthrough the backing member 3 in
rows 5 that are"spaced between five_—eighthé and two and
one-half inches aparf, there being 2 to" 8 ribbons per

15 inch in each row. .Once the ribbons 7 are tufted in
place, the'backing member 3 can be coated on its back
side to adhere the ribbons to the backing membe;f. The
entire backing member can be coated. '

| Preferably, 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 tuftgd in pla_ce, is passed, upside down, through .any

25 standard carpet coating machine. The coating machine 31,
as shown schematically in Figs. 3, 4, 5 and 6, has a
support plate 33 to support the tufted backing member 3
of the surface 1 as it is being passed through the
machine. Means, not shown'; are provided for moving the

..30~ member 3 across the support plate 33 from one side to the
other, as shown by the arrow 34 in Fig. 3. As the member

3 moves across the support ‘plate 33, it passes under a
comb-like device 35 having an array of parallel fingers

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

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



sand conbined with the rubber particles. Using mainly, or-only,1 $A® 2066
‘the | ower | ayer reduces the cost of the 10 surface. The surface 1 is

manuf actured by attaching the. ribbons 7 by tufting them through the
backing nmenber .3 in rows 5 that are spaced between five-eighths and two
and one-half inches apart, there. betn¥ 2-to 8 ribbons per 15 inch in each
row. Once the ribbons 7 are tufted in place, the backing nenber 3 can be
coated on its back side to adhere the ribbons to the backing nmenber. The
entire bagdivgtardber 8an be cddmeed sfreipgabbygtweeuevetheh oaggenhqdi ment
of this M | 0Rg  US us I.ng r.. onl ortipns of the
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whi ch eston 0 rJ“%’che'abott m,of , t he bggc’ki_%' n‘%ﬁ%gr.ﬁ%,dgﬁéﬁﬁtg?he
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each pai rnQ};o@ﬂJ acells rays e ofiyd bBQ’Einr}ugt' h?netr)r%(:e@ g mggg%r gz':eA no£
covered by the fingers 37. These areas 41 conﬁaih'the
ribbon rows .5, ~and the ribbon ends in ‘these rows are
15 covered with the " coating material ."M" to adhere +the
ribbons 7 to ﬁge 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
4§ of coating.mate;ial nMH cove;ing.the ribbon  rows 5,
but adjacent  areas 43 of backing member 3 are uncovered,
because of the fingers, to provide a verf porous surface'
whiqh easily drains. The coating applied by the coéting
25 machine is much 1gss in quantity 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 applyifig the coating in
30 strips on the rows of ribbons has .been described, the
coating could be applied by othéer 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



doctor blade 39 is |ocated above the fingéers 37 nearer 5 the front of the
fingers 37 than their back. Applicator neans 40 are provi ded fdrQ #gRl Mg
coating material "M onto the conb-like device 35, across its width, just
in front of the doctor blade 3 9. As the nenber 3 is noved to the rlght
as shown in Fig. 3, under the device 35,180.the coating material "M is
carried with it to the doctor blade 39 where it is spread .and |aid down
agai nst the narrow areas 41 of the backing nmenber 3 that are not covered

by the fi ngm%ogt;edTh@B@ akkas 4apahlei nofhefastbbapaioug >, ang Q%'I\ﬂ'g
ri bbon endsdinst Beseilons the coating materi aI to
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adhere .t he rlbbon .7/ to the backing ne

coating mat@s 2™ 8rom coveri ng the narrow areas 43 of the backing
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back of thgu%a?t% %ﬁ%ggl ?13% g el‘%lt ?/es\?m S%Fﬁﬁ@é‘tsedsaneaﬁﬁof t'hiee

backi ng nefB&tTRly $erREPon6e65 is Tocated between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in

15 the central section 65 can have a different colour and/or
a different height from the ribbons 7' in the surface
sections 57, 59 to form a line 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 ay-S

-zo.gls applied on top of the wide side sections €7, 69 to -
adhere the overlapping surface sections 57, 59 to it.
The fuzzy fabric enhances the jolning of the seam band 51
to the surface sectlons 57, 59 by the adhesive. The seam
band 51 can be coated on its back with coating material

25 "M" Jjust under the central’ sect:.qn_ 65 but Preferably
under the side sections 67, 69 as well. This pfevents
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 of their different
appearance from the ribbons 7' ‘in the surface sections
57, 59, define a playing .line 71.

In another ‘embodiment of the invention, -the

35 surface could be employed with long ribbons, at least



- 16 wuncoated and thus capable of fast drainage. Coating  rolls1of APR 2006
different dianeters could also be used to apply the coating. In accordance
wi th anot her enbodi nent of the 5 invention, lines for. marking out a
playing area can be formed in the surfagce by joining the adjacent edges of
surface sections with a specific. seam As Shown, in Fig. 8, a seam band
51, is placed under the adjoining but spaced- apart edges 53, 55 of

adj acent sygp{;aCe $&C U, 5 deppeqtiv be [pined. The seam
band 51. hgshrows Tdo al%tfeczi C:l‘i‘%bong’qu %‘f"i/s &ﬂeg esRATbhcBiateut .

no ri bbonslB¥ert SCWEIQ Q%Iea§ed~‘1111€#is 8%, 161@9. rifnenleal 168611 Onpf34i S
| ocat ed bemefactehe @d@ma 58e Shidg t sur f iopg &7.59, and fhe
y a_ag od %&%éﬁﬁé@\ §1r |aﬁe¢3‘r ent €BBour

tufted rlbgggi tp:e cﬁral ection 6

and/ or &r AL AR ARSI R ReRLaY " mak e bur Ehed eritaheas
57, 595% 0 ¢mem gmmnm Suchreaki mgtaril=yi egatf ir@&lﬂ};lemw% '%deFPrF
sections 6y¢y t he, ., 48 n be. needl e punche 0
fuzzy faerlzce ﬂ%gﬁs' "%\pd 28 g%g%pﬁéag f{"a'ﬁsof Phe %’-E@ngl (Elant
sections 679°9deyekepmentt herS\ﬁer&ratpmogmemtf aterttal 9N8an’ £orth t&n

. The fuzzyctalidee eraCESyERS | Oh NigHE O %%E@ and 51 to the sur ace
sections 57, 59 by;the ad %SI ve. The sea#\ CS‘ é(:)a P Tvat elforFene

back with $88FFng er S3} aZB:e”WnT-us"ﬂaEﬁHéﬁlﬁheméemt halve sect ispedbs put
pr ef ed&bl ygrawdéy t hess dehsect warerf§7, a@in agav8ld t he
i Gh U”he ban\é."eegél"L ha 10

adhesi ve "AL d t m_bl i ng- throu
per haps a erlij%gt o%?b ?’%ﬁ%a%]s[’m 1€'g\ﬁen@?ﬁe Jb%bﬁ%l-’-'Slefhﬁgrﬁéeritlaatadied to
the surfac®tays dectpbagesandsds asothc\mrmmd:llgy Patexeani fHat RYPrace
t oget her, %bglai bggnsif,ggtlggq@gqg, of,skhgiy di ff(glrreenats ghpgarance fromthe
;

ri bbons 7 in,th age section are arid.
rr:.ga ion pipes could be 1laid right in the layer of

15 particulate material. The porosity of the backing layer
could be deSLgned to retain moisture 'in the material to
promote . plant growth. The ribbons would minimize the
amount of particulate material that mlght be blown away
in w;ndy areas. : -

20 A sports'field using a high_pile of ribbon, -a
thick" layer of particulate = material including
_cryogenlcally ground rubber, could be utilized to support
the planting of natural grass with the roots of the grass .

_ extendlng in the partlculate materlal.



57, 59, .define a playing line 71. In another 'enbodi nent of the1imw@ptg@g,
the 35 surface could be enployed with Iong ribbons, at least 1 0 APR 6
- 17 four and one-half inches in |length, and the particulate |ayer could
be as thick as the ribbons are long. This surface could be used as a
growi ng surface. The particulate materigl. could. enploy materials that
enhance 5 crop grow ng, such as material that retains noisture for the
plants, and material that allows for strong plant root devel opnent. The
enhancenment material s-can formone orChUlIMS sub-layers in the particulate
| ayer. In sonme cases, the enhancenent materials may have a specific 10
gravity |ess.thah smnehetandshafang bavingaseflekxibhe, boatloimsubehbyer s
under the top layer ensures that it stays in place and is not carried by
wat er. The surfagled Rauprdlee 5@W§|@ﬁl%YP9h9§é¢u¥lbh0@$ea§eph%$entengr|d

Irrigation pipes could bg laid right in the layer of 15 particul ate
material . The poPbRfe§ oF ¥haSBac FﬂbeF5§%$ uE%ﬁ¥@15efH%@l5%%db%%k%€9aln

In th | h, The ribp | d
Tnimzd the Srm”%‘fhﬁé%? biP: PRGPATE MBELITAPS: Rate HEGRT=bY DROGh SHEG™ |
W ndy areas. Q£%§ uigtg Hitggaélhbﬂhtﬂé'8a8k1?$b88ﬂbera thi ck’

| ayer' of partlc erral 1nc yogenicalfy ground rubber,

cours ve w1 ot stongr byt b Lok Tt ok gt 1 (o
CLAIMS 1. A synpbgitcosuréaseihavipotBel bexkbhg mbALLE: NI REMDEN
particulate material comprising a mixture of
10 particulate material having smooth resilient,
particles and hard particles wherein the hard and

resilient particles are in a range of between 4 to 70

mesh (about 0.2mm to 5mm in diameter) .

15 2. A surface as claimed in claim 1, wherein at least the

resilient particles are spherical.

3. A surface as claimed in claim 2, wherein the layer has
a thickness at least two-thirds the length of the

20 ribbons from the backing member to their free ends.

4, A surface as claimed in claim 2, wherein the
particulate layer has a lower sub-layer of about 40 to
70 mesh particles (about 0.2mm to 0.4mm in diameter),
25 and an upper sub-layer of about 15 to 30 mesh

particles (about 0.6mm to 1.5mm in diameter).



and parallel rows of synthetic ribbons, representing blades of #0aaRR 2006
-projecting upwardly fromthe backing 5 nenber, the surface including a
relatively thick layer of particulate nmaterial on the backing nmenber
supporting the ribbons in a relatively upright position relative to the
backi ng menber, the particulate material, conprising a mxture of 10
particul ate material having snmooth resilient, particles and hard particles
wherein the hard and resilient particles are in a range of between 4 to 70
mesh (abouts0. 2nm sarbavei asdiefrehed) inl1b12imAL SUsheseiast e ai-a8d1ianel ai m
1, wherein at least the resilient particles are spherical. 3. A surface as
claimed in clai np2rtwbeteta hheekayeribaselactédcknessaayrbeashativbgt hirds
the length of the 20 ribbons fromthe backing menber to their free ends. 4.
A surface as cl athedrireperaias20fwhsyegenitellpagroendarebbayerthas a | ower
sub-l ayer of about 40 to 70 nesh particles (about 0.2mmto 0.4mmin

di ameter), 25 anﬂrghpu%9@$1§ﬁbnga9grC@¥kab§HYr§BetoeB@mnﬁghbepar@S@des
(about 0.6mmto 1,5mmin _dianmeter). 1 0_APR 2006 -19 5. A surface as
defineddin clai nFire@narei RePRECTBs| ekt tRarbrEd BREtHartrtal is sel ected
froma group havi ties.of cryogenical round rubber, the

group consistingmggef%gﬁ,Pé?ggéﬁﬁFegp%ﬁ??uﬁb%??uﬂs%%ngaf??ﬁg Ahu* fiopr ene,

while the hard p cu pal_ ks e om a, group_cont ai ni ng
silica sand, gr%%%%’s%gége%ggﬁﬁé%dgﬁﬁdh%§§v§£%3%é%Y¥spl%?Q%EEUrface as
claimed in claiml1, wherein the layer of 10 particulate material is a

m xture of cryogenically ground rubber and sand.
6. A surface as claimed in claim 1, wherein the layer of

10 particulate material is a mixture of cryogenically

ground rubber and sand.



