10 APR 2006 *166166* 1 SYNTHETI C TURF Technical Field This invention is
directed toward inproved synthetic grass surfaces. The inventior ( ApRDIs

5 partqcularly ' mmmmwmpard i nproved, synthetic grass sports surfaces.
The invention IQ mmﬂ‘ ed toward a nethod of naking an inproved
synthetic grass spoLf§e«surface, and-ad apparatus for carrying out the
nmethod. The invention is further directed toward an i nproved 10 synthetic

grass sports surface having playing lines formed in its top surface and,
to a nethod of making the |ine@¥NREEEEC PAREground Art Synthetic grass

sports s £ hgknown. 15 They are used to replace natural grass
surfaces and up well to wear and which require a great deal
of mai nt enance. Alsghlﬁatwﬂﬁe%ﬁbgg stef addrantedt §PwRTdrel impropedt |y or

fully engyasarkspert gre gl UE&rf'Ehﬁés.Synt hetH& ghaseridRces St agdup to

wear nuch better_ 20 _thap, the, n ra ass, surf aces, do, not-require as
much 3 naEﬁFgﬁéﬁﬁ%aréﬁd‘gﬁﬁecBﬁg gﬂﬂ”?ﬁgclokﬁﬂ rQvedi-unsYnEBREics BFRSSi ¢

grass surs‘pfumtss cgﬁpfasesr.ovxsrmé snvepsmln nrsl ss af reyidietiswanseni al ,
extendin téc é % %tckl ﬁghtkpulate material infilled
in 25 b nth Sons on erl% §°0f sPRIRt i SPRRESI al
usual |y esumﬁm:a, shacrrd dinst apparabose for lcayparying part i theatme thoddri al
and repr aaant il pdeeigh 958SSeurlhe-Parkieuials %warfg@' %.llgigﬁ rises

sand, as own y way of exanple S. Patents 3; Haas,
30 Ji0 arﬁi’ndif%'QlQSSQrm q»m&tSJrsurﬁmcecam%mgus@lamm nbivesal s or

a m Xt ur ed¥nS@ndnaick ot Bep Mifddé Sand. to a method of making the
lined surface. | '
Backaround 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, extending 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 synthetic grass surfaces, and the
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as shown in U S. Patent 4,337,283, 1982, Haas, -Jr., by way OH @g@ﬁp&&h
The particulate material provides resiliency to the synthetic gr
surfacgs, and the *@0002* 1 0 APR 2006 2 surfaces are often laid on a
resiliéent pad to provide further resiliency to the surfaces. The known
sand-filled synthetic grass sports sturates have sone di sadvantages. The
surfaces usually 5 becone hard after extended use because the sand,

bet ween t he tovvs of _ri bbogf,’ becones- conpact ed. Conpacting occurs, in
part, becRUEE2ERE rBRE PEFRBbolRIGr €uft eresildent ogetheto grbeheesand.

cannot spfesathergreatilitahcy| gbekald syl idgs use. Conpacting al so occurs,
in part, 10 because e Gl ose spacing_of .the ribbon rows traps debris,

worn and torn of f tkllltelrpf %%%%s,s?qﬁTﬁéaéégd,SEV@emn gURSpardpantat e
ComPagt | e Lhe Sl pob e REC ATS. pr 0 cey vely. harger e, huatiyy
The 1% perf oF Mance oc? Fhs Sur ac%!?clg‘és) sh& é?]% USRd The hagndy ebsdiweren
pl ayi ng qtR¢i tFeys TRE surikkersal sbepores dursectefiter uge t he

resilientopades,i finsedrt S| BubY e | 8pse J!.g]g%ar_ e, . peconmi ng denser.”
Renoval an epl ace g’%{ of the (‘:Jorrpagitq%d par i(?ufa{"éggﬁ&lser BF; B even

ngzeni nd® ?s%t, Ci%em &Fr c A .b'%}éauﬁérltﬁ- Fﬁénéltoﬁbrsgécia\ggnéatheidaﬁws of
Ao e I s el AL AT
cost~of marntarni ng the suriace®P38RHot Rér | FHRPPR t KeWiBnowraps
synt het i ci¢pass, sjoum 2udf foewm ioff hehpr alibtoms, diai Rage. sXgEer JJdyy
t hr ough tﬂ?eﬁur{:ﬁﬁespg%i%@élymg€89iillowboﬂﬁerises rounded sand
particles. With an increase in compaction, the surface'.
become_s. progressively harder and 1less resilient. The
15 performance of the surface is shortened, and it has
lessened playing qualities. The surfaces alsb become
harder after use because the resilient pads, if ‘used,
slowly collapse under use, becoming denser. Removal a.ndl
replace@ent of ‘t'_.h-e compé._cted pé.rticulate ‘material; or
20  even loosening of it, is difficult bécause of the close
spacing of the rows of ribbons. It can require expensive
equipment to remove and replace the compacted particulate
mate;ial, 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 are usually attached to the mat by tuftin.g them
through the mat, and then the bottom of the mat is coated
_ 30_ with a bonding layer to bond the ends of the ribbons to

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

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



ri bbons' are usually attached to the mat by tufting them through {tfhePrasos
and then the bottomof the mat is coated 30 with a bonding |ayer to bond

t he enﬁs of the ribbons to the mat. The bonding | ayer is non-porous. To
provi de adequate porosity, the coated mat is punctured to provide holes.
However, the particulate material oftenzflows into these holes, plugging
themup and thus reducing the 35 drainage qualities of the surface. The

|l oss of the 1 0 APR 2006 3 5 particulate. material into and through the

hol es aIsgamumduxstehanaterbalremhaoedammtcﬂhnﬁugﬁmatﬁé lesité 89 £2sqt he

cost of nal al S+ SULf ction o he s rfac al so
inhibits &f Hﬁ%%gg%%ggkggw# f%ﬁ?%?%agggfgb % ﬁﬁa@? rr &8I $%oor
pl ayi ng qth:@le tcest \M@nmam’qamth tthe;swndse:drfma:s par tCohpactmon r egnded

t han angu %{ gﬁyﬁggg aibg ggﬂmgﬁ{gmgféghgg edre thought to conpact |ess
es e

and cause s abrasjon., the surface can become too slippery, 10
parti dul arly when t hBhei bbbRSWAr e &m%ﬁ@#tﬁﬁtlyspﬁﬁ@Gﬁsttuﬁisme thagkness

of the | ayan ofiwaryi ot e mag,qrd qualAlties { he ﬁh@ﬁe'di/%gﬁﬁeﬁf PEn

ribbons, if pepefrate can h r|p the cleats an Rot t ear “as
easily asr%ﬁﬁﬁﬁé $RUS REES ¥é§ oF°Fm§%§e§H%n fBeElaeyf iketauss and
maki ng- pl apiengrennidarl spafrae.elray eaehef f tmlurgrﬁcndtodaagﬁbaé% thagswhghg

he could

Pt 19 ORIkl 3:8hBEY S wid BlEcit Tl Sl eRsE R ool
at hl et@®’ sp@lretatc‘-pbmel}'awsa!a them gibbonshearkancedyofs Rghheyshbenger
ST et Rroble Tl SESEIEOIGIREELS
a lso, the closely spaced fine rlbbons, if penetrated, can
' tightly grip the cleats and do not tear as easily as
grass, thus méking release of the cleats more difficult
15 and making playing on the surface more difficult and
dangerous than when playing on grass. If a player's
cleats do not release easily, he could injure his_leg,
ankle, or knee. It has also been found that if the
athlete's cleat penetrates a seam area, the chances-of
20 the shoe not being.réieased or allowed to pivot.is much
greater.
- The known synthetic surfaces, with cldsely
spaced rows of ribbons, also increase the speed of a
rolling ‘ball from the speed with which it rolls on
25 natural grass. The closely spaced ribbons create an
almost solid, low resistance surface for a rolling ball,
thus adversely affecting the playing qualities of the
surface. If the'surfaces'are employed with a resilient
base pad, balls. bounce more on the& "“surfaces than on
30 grass, subtly changing the néturé of the game. The low
.réSistance surface also makes it more slippery for tennis
players. '
The known surfaces have other disadvantages.
Usually the ribbons employed are quite narrow, and they
35 can curl creating an appearance unlike grass. The narrow



rolling ball fromthe speed with which it rolls on 25 natural grass. The

cl osely spaced ribbons create an alnost. solid, |ow resistance shuf FARRe 200% r
arolljng ball, thus adversely affecting the playing qualities of' the -
surface. If the surfaces are enployed with a resilient base pad, balls.
bounce nore on the 'surfaces than on 3049rass, subtly changing the nature
of the gane. The low .resistance surface also nakes it nore slippery for
tennis pl a%ers.- The known surfaces have ot her disadvantages. Usually the

ri bbons eRpbbpas aedspi tabrrede OveagDdrt, he&rggtg_@% c%elt?&%.rssealtél{lg gntaaa
ri a r

‘appear anc Ik he_nar 1 0 APR 2006
easi er, c?gg? Fﬁlgé%dg{)??ﬁsa?gggnc rg qﬁ%ﬁc.r'%‘égéaESWp_aéﬁh%rﬂb@sehspad;n‘rag:eefThe
cl ose spatPfRg B+PPPRe FPHSOnalews aheseAUSRI NS K b r AW A orbrpnlpglr?a)%/ers
falling ofailidigneronsiie; syr HACES: %L@fcl osure of the I[nventi &T¥s the
purpose of. the . present inventioneto P e an | nproved synthetic grass
sport§ s 5EeQ8HES g e elpwentiion  and remains nore resilient for a

| onger period of timgk iBarHd hefkc.grass 10 surfaces.. 15 It is
anot her g¢%8~9§8e0faﬁ hgm?)reser%oileﬁ\sgﬁg}eqnéftggﬁro?/’fﬁﬁef‘ rdveens{anhdtid ¢
grass spoyis. surfaces that ohaf¥mthstdredoarasnageopt speniz £gcandypr oved
pl ayi ng +Fope?Xeestesilientst and hefentH PoSey, el hfegg_gsent I hvention to
provi de i1@KQyed ?Mﬁgnﬁﬁic Bl ayn sur% ce s _that are’r F&PFveFPIIe§S
expefai veséroférggg acture, to i 11, CBR% pdFReWR| asiythe s nt airlss

. It is another purpose'of the present inventidﬁ
:-;o pro.v:l.de improved synthetic grass sports. surfaces that
ave improved drainage pro ies- i i
e ge properties  and J.r-nproved Playing
_'1._5 o It is yet another pPurpose of the present
1nvention'tp provide improved synthetic Playing surfaces
that are relatively ' less expensive to manufacfuré ti
install, and particularly to maintain. ’ ' °
| - It is still another purpose of Ithe present
20 invention to provide synthetic playing surfaces that are
1éss_abrasive, easier to mark with lines, and:eésier 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 accordlance' with the present invention, it
h_as been found that an improved synthetic grass surface
can be p?ovided' by employing relativaly widély spaced-.

30 rows of ribbons. The wider Sspacing of the 'ribb-on rows
reduces the compaction of the infill that normallf occurs
with more closely Sspaced rows, thus eﬁctending the life of
the surface with respect +to resiliency. Reduced
compaction also ensures better drainage. Wider row

35 sp;cing shoulld also ensure less wear and- abrasion of the



It is still another purpose of the present 20 invention to proviﬁg APR 2006
synthetic playing surfaces that are |ess abrasive, easier to mar vmtﬁ'n
lines,)Yand easier to seam ‘It is another purpose of the present invention
to provide a nethod for maki ng one enbodi nent of the 25 present invention
havi ng i nproved drai nage properties and a machine for carrying out the
nmet hod. I n accordance' with the presgng I nvention, it has been found that
an inproved synthetic grass surface can be provided by enpl oyi ng
relatively widely spaced 30 rows of ribbons.. The w der spacing of the

ri bbon r u ; ti f the.infill that normally occurs
with mrgw%lbgsngﬁ'ycfﬁgégglggvn\g?l h]icj){skée)x?gn%'ihﬁg et pree agd mim)%ltsi,lzﬁ.age with
respect 8¢ d9FPRRAPN meflusdiboson@ebiien wh iohensff st Betdsup L £ gage.

W der rowndb axaaiage Showhdaa! SQWENsy! #1 SR 2, - ghrasion of the 1.0
APR 2006 - S, ribbons,  extendin %ﬁ' § 6 ,ﬁ%eaggf’?"ﬁcg’%rm?\l%m ng
the for mBEREFTGCIIBLARA dBBLPYSWTRS: eleatss trompatease ecand &l ai PRGE.
AlERg
W dei5 r onmppaciitg athe phlagumdeitelieleat NELIRII QN a ﬁ'a' jous L he
cleats tg ﬁ%E ase easi er # us 5 inproving Etuﬁ(g %Fg%cﬁ@%ug Pt Fé$kanat
reduci ng” TR Fisk OtIeT nf tPOPWFSE SRaBbASr ewns b mgceasealbad nausg bal | s
on_the Suer R faceoitio okl e Neyiedl tngy $SES. oifiigcal DT G400 |
pl ayi ng ﬂ&lﬁkbﬂ/ii‘ﬁ% é\ig%-n{d baggl"%gw spacidgg al so, makes Jf- 2281 er*to
| oosen the particulate naterra TG i t eZt FibPencorpacspaanihg o
clean or2t&BI A e%. 1twersierbhon kovsepacing plaiaidEIMEES naliasi o to
thelo if it does start to compact, and to clean or replace it
Wider ribbon row spacing also: reduces ‘abrasion to +the .
pPlayers when contacting the surface. Wider ribbon row
spacing.can make it easier to seam the surface. |
In accordance with the present invention, it
15 has also been found that an improved synthetic grass
-surface can be provided by providing ribbons having a
length a];out twice as long as the spacing between the
rows of ribbons. _The'present invention employs ribbons .
that are quite long compared to the ribbons now employed. -
20 Tl?e longer ribbons allow a thicker layer of particulate
material to be used which can eliminate theé need for a
resilient pad and make installation of the surface
simpler and cheaper. A thicker layer of particulate
material or infill promotes better drainage because of
25 the higher water head created by water on the synthetic
grass. Pre;_’erably, the layer of particulate material hés
a thickness at least two-thirds the length - of the
ribbons. 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
. L} L3 . ’
combination with the wider Spacing of the ribbon rows
allows a player's cleats %o both penetfate the -surface
for traqtion but also easily release. ' The player's
cleats can move the ribbons and infill material éideways
35 to allow easier release.



pl ayers when contacting the surface. Wder ribbon row spacing can makﬁ?QMB

easier to seamthe surface. In accordance with the present |nvent|on

15 has) al so been found that an inproved synthetic grass surface can be

provi ded by providing ribbons having a length about twice as long as the

spaci ng between the rows of ribbons. The present invention enploys ribbons

that are quite |ong conpared to the 1 kpans now enpl oyed.. 20 The | onger

ri bbons allow a thicker |ayer of particulate naterial to be used which can

elimnate the need for a resilient pad and nake installation of the

surface sinpler angnchg [ I at erial or
mp a88kaafcledl Wheh ayl%hg% p% acé e o

infill ronntestbetter dralna begause of
" by wat er FATIHEE sy T gr PREravad ySYFﬁélel%rgGﬁS;ﬁarSumﬂaaiea
materi al s canshicaiotess atol eastve woikpirdifed hedi:smatat}e of ghlg; ¢ fiihbons.
The | ong S S d gore ri bbon, material above The Shfi |
for certgn&}sfpagér')? 2 %%%s%a%@%\élr e§ nEHTRER FBalWRIFR (}ll"@ssr#-bh@nwrface
t hat , naﬁﬁnﬁﬁhaﬁhédqmtIMtH@cmnﬁanseawumn(ﬂhéfprésb@wwiﬁw@ntﬂ Ll ows a
pl ayer'’ stq-.le_eaggwtso t at h for traction _but also’easily
rel ease. The£ 89 %Pglgtgégca%\rém\%e%éﬁggbggns %rr’f&ﬁsnf PEl handing
si devays PEERRIR IFBR/lé&sdr ekor Eheadeach OLARFRL006t6 InThec@ﬂi:am@ wigt h
anot her eEmilingnhaebrika PFresephdienbhen, ahhe 1 é@{&vgg S%“t tggagrass
or

surface i constructﬁd to have I rove drai nage -qu TtTes
t he mann&¥ XA i n WhEBRet hEDE bBGYs Gnar &hdig a(ﬁmérbdimeatcoﬁ.éance

wit HLQ heppml,t |rb1m1t|amcoatttmirov&@ésrl Wz&ée 3£5§Cheé1<<$c¥ g Lips of
bondi ng - gyBlse{d Al ap%fgglhg € baCkr L Lhe rﬁ-{ The, St di ng.
material aré spaced apart and ‘?e e 57%8s W hg rej'atlvely 1ar9e
. spacing between the rows of ribbons allows strips of
bonding material to be provided with relatively wide
porous areas of mat.betweeh them. The invention is also
15 directed to an apparatus to simply and easily apply the'

bond:.ng strips to the backing.

_Improved drainage propérties are also_bbtained
by having at least one of the backing layers, a needile
punched fabric, provided with fuzzy fibers on one or both

20 surfaces. The fuizy fibers ‘improve the drainage
qualltles of the backing layer, and thus of the surface,
since the fuzzy fiber ends wick away the moisture. _

Also in accordance with the present invention,

_ the surface is prov;ded with an improved infill layer of
25 particulate material. The infill preferably comprises a
mixture of silica sand and cryogenically ground rubber
particles. The cryogenically ground rubber particles we£
more easily than non-cryogenically ground rubber
particles and thus allow faster drainZge. The ratio of
30 sand to rubber can be varied depending on the end use of
the surface; the more resilient surface requlred the
more rubber employed. The cryogenically ground rubber is
less angular than non-cryogenically ground rubber and has
less tendency to allow water, and microscopic air bubbles
35 carried by the water, to attach to it. Thus, there is



mat uncoated. Since the mat in this enbodinment is 10 porous, the {IQCARR @86
areas provide for excellent drainage. Providing a surface with a
relatively |large spacing between the rows of ribbons allows strips of
bonding "material to be provided with relatively wide porous areas, of nmat
between them The invention is "also 15 directed to an apparatus to sinply
and easily apply the bonding strips to-he backing. |nproved drai nage
properties are al so. obtained by having at, |east one of the backing

| ayers, a needle punched fabric, provided with fuzzy fibers on one or.both
t2)0 E_urfﬁsgs- t%%ﬂé%)’ﬁdr?eﬂﬁei FRILBeEer f -tbar_fﬂ.ﬁ.&ilrwﬁetfqtﬁié?iﬁ&p@fa%cﬂ@y_ )
acking ] ayer,. and_thuys of the rface, ..since the.fuzz er,ends, wic
away t hB2fBi s"t?{ﬁ?e.sﬁgﬁcfan .ﬁﬁcd‘fﬁ%ﬁ@%avﬁﬁﬁ?ﬁe cf)?‘é%&ﬁ%ﬁb‘éﬁ‘tibﬂ, thee

surf acelbsspodvindedeniah amd nprokedgenfiid Itheypl agfin@bgpailtitdidsat of

mat er i ajcheTP%ijrgéé._l preferably conprises a m'xture of silica sand and -
cryogenr.cal 'y “ground rubber particles:” The cryogenically ground rubber .
parBicles wet nprEheasFuyLeRgn néf cRESFERIRE Ry Yhstindthgbb®reganticl es.

and thugpabhewdast g5 dnaidiageovidRd akifnof 132 saBemid URRERsCaN e
varied dependi ng,en-the end, use of tj%ﬁ'_ssur ace: the.npre re%ll,ent surface

requi r edinBRe PRIFG r HEES ERpI BHEE. P yBgeRiTaSiV fASund ubberei s

| ess angpbat thafingorpTayaedeni cald yegeamle rolibesuahd -hases| esset ettgency . to
al |l ow wat'e nd s croscopi G .aif, bu S. arfi b I attach
toit. 5fPfiﬁg,agt%hce!!‘rlt‘:\ %g’s ?ﬂg %aAgﬁ?Z%lb% ggln%ss%e%%é%%%q&o%éggbrg%%(&e%%?t'i cl es
t 010f | otreudider il ya twirsguler s dnftaga ks § |, o Gthes ehildnesourme . HEQALLYN t he

| 0ss Ofy FRECHAL 308 Bophal0and Ehe1B! MY QUBLL! IAS StnethBsmurigee: .

5 .. e surface 1 n accqrdance_t he present . . . .
marking material. I ccordance with +thé  present

invention, ‘the suz,'fa'ce can be provided with permanent
lines seamed in the surface. Tl"le..'line's. are seamed' by the:
1'5" manner ‘in which the hacking layers are ‘joined .t-oge_tl}er.
A épecific expression of the invention can be

found in claim 1.



invention, is also provided with [ine formng -Means, the |I|ines bel % uiﬁ
to mark the playing surf ace for'.. the sport being played An ed dhﬁ!g 6
such lines. Are the. yardage. lines used. iii the .gauze 'of footbal

which traverse 10 the field "at regular intervals. These -lines are
usually- "laid down on "top of the fie/d with chalk or. other simlar
marking material'. In accordance with%he, present invention, the surface
can be provided with permanent |ines seaned in the, surface'. The. lines.
are seanmed- by the 15 manner 'in which the backing | ayers are joined
together. A specific expression of the invention can be found in claim 1.
1 0 APR 2006 8 5 10 Brief Description of the Drawi ngs . Having thus

generalIgrgggcb@ygki@@igﬁtBgeﬁhéﬁnrégggignnﬂn|on reference, will now be
made to € accompany| ng dr.aw ngs by way of illuStration, a
surface of Fig. 2|:§%¥%¢%W§§%ﬁl§@&%¥¢l§y:ﬂeﬁﬁﬁkbﬁétﬁhe negaire i bifon
ends in ahaat dndtenyiog, dowe mnsehitan; wief erh%dr erﬁ)@dl ARAL tbc?c;eo"the and
i n which; - J’S a..CcrQss-section.vre R esent 1n vent'ioen;
AR AT A I S AR LT LR S A
aﬁongI|pﬁﬁser§6§tﬂmedEMﬁnbfﬂﬁa;an@hlaeﬂ it 'which: detail top- view, 15
F;g. 1l is a cross-section view of a surface of
'“ﬁﬁé“present 1nventlon,
. Fig.. 2 is a view similar to Fig. 1, shewing the
free ribbon ends in a natural lying down position;
10 o " Fig. 3 iE-e éiQe view of the coating machine;
| Fig. 4 is a cross-section view taken along line
4-4 in Figl 3; . = o o |
Fig. 5 is a top view of: the machine;
Fig. 6°'is a detail top- v;ew,
15 Fig. 7 is a perspectlve view of the back:.ng
member after it has been coated, o oL
Fig. '8 is an exploded, end-view of a seam in
the surface, the seam formlng a marking line; and .
F;g 9 is an assembled view of the seam of- ‘Fig.
20 8. .
Mode . for C.arrvwm__m
The synthetic grass surface 1 of the. present .
invention, as shown in Fig. 1, has a thin, flexible,




Fi,g .. 7 menber view of the backing Fig. '8 is an expl oded, end vi@waArH 2606
seamin the surface, the seamformng a marking line.; and Fig. 9 is an
assenbl ed view of the seamof Fig. is a perspective after it has been
coated; 20 8. Mode for Carrying out the invention The synthetic grass
surface 1 of t.he, present invention, -a® shown in Fig.. 1, has a thin,
flexible, 1 0 APR 2006 9 backi ng rrenber 3 wth paraIIeI rows 5 of strips or
ri bbons 7 projecting upwardly fromthe backing nmenber 3. A relatively -
t hi ck Iayeba@ktbhgl niefnbed: pa t ivcittiat parmleeial dowspr @i dsd ok dhgsbagki ng

menber n ) relativ right posit on on the
backi ng rre gg %h%%?i E?R%n%a%%éﬂaiﬁe?ﬂ:@ ggén% LRpIwAemkammpsdi se
two. backikg rag:erts\@ﬂy I 3th 30k bdtatyen | a9ero:f1 mafu.bl?ed WReeTt iku ged! e
punched p e f On4h p r | so be a woven
or need| e%%ﬁégg)ﬁ [)%s y%?%lg%deendé ?ﬁb?:lﬂcé) ?ﬁ%yal ac'ét lf“%%%t Fi pg SERRYPDoRRY 7
are tuPt ed*Bfr FHFPERE bhcKing2 meikrt Bvadys h@mlghtFl posifiopasehngthe

t hrough basdckaugr ﬁlem‘ﬂ’aﬁathe backi ng ‘nenber 3 has been shown as 15

conprising two | ayer Iso qrned fromone |ayer or nore. One
or nore of the Iayer?‘vhl Iﬁ’ngg ﬁ%ﬂ‘ﬂ@r BERRRThe3 aCASed| @S puitdien,

woven f abréempoigeovivie bbekn-ag dragrergell, ha X abr thebaidwgt sl akieg! Yo ihi ck
i f can be a woven or needle punched polypropylene fabric..
10 The top layer 13 can be also be a woven or needle punched
polypropylene fabric. The plastic strips or ribbons ‘7
are tufted through the backing member 3 as shown in Fig.
2, passing through both layers. :
While the backing member 3 has been shown as
15 comprising two layers, it can also be formed from one
layer or more. One or more of - the layers in the back::.ng
member 3 can be a needle punched woven. fabr:.c to prov:l.de
better dra:.nage, the fabric be:.ng relat:.vely 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
_.synthet:!.c, 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 al'so 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



used only as a single layer. At |east one of .the layers 20 11 in tlhle APR 2006
backi ng nmenber 3 can be needl e punched with ..synthetic, fuzzy fibers
(flw) 15, as shown in Fig.. 2, to. provide neans to w ck noisture through -
the layer. The fuzzy fibers further inprove drainage of the surface. The
ri bbons 7 are made from suitable syrrtﬁ@ti'c 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 abrasi.on
resi st anbeingowe RFeLBERPALopy| ene T8EN aiSrbRSusedTen masHINiGA1AYbbONS.

The stripi¢an aeed Wit BpldRyi 86 HpPebuena t&ls, (oad-didiEl ar gpe i nch
but is pr,efgra,bl y —around one-half inch wide. The thickness of the strip

ranges b PBERFErons and 150 nmicrons. The ribbons 7 are cut fromthe
extruded strip and fhet efitdrb}labkfivnng whidhe dmcldone rre:r&nharsid:alm?r al | el

rows S. Betwee 0 : .« are _forr :L.NC A With 4 turts per
i nch'f Ogﬁfgoéh-g f%%‘ﬁfel%%&%r'e e?gblﬂggTﬁgh‘ t'ri gégé'g\gﬁec%a’ﬁfgéﬂ"y P
fibrill awbdah sesenbiles gppadd metl ytbas dightwhef rgsultioig ofibers. The

fibrillatiqn,;ielohied@ae . Mechanically .5 during the manufacturing of
the strip, provides_a ribbon which resenbles a hair net, ‘that is, the

resulting fibers aFBe SP&EHH&] cheTRewSHRS giBPonge 1s Agperdentbons
i s dependent the tHietiacityi tho t bebepparformed "on ttkefi gididafor 28r
I nstance,, cl.eats worp he. es Qf et ) differ orts_have a
spacithg d‘r’\"st%%n%?/éraﬁle'ggf; Eab(‘:')%,?' % toﬁlr eg‘gﬂc}%ar%}g?égof g’éffn i%r;‘-‘g}r}e ot bg‘PF
cl eats odisifexentcispatsejave @ vachag scbhel avenage Tfe apactng is

in relat it%é&%hﬁriﬁE% ob£SRAI t shenhe - Ph3Yedadn tBeehes | 6k dhdeds @
consequenceé of ‘ﬁe spaci ng of the cleats .
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'J'.k'ewise,. in sports such as
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 wide ribbons, at least one-half inch
wide, are preferred because the wider ribbons do not curl
25 as e.é.sily‘ as narrower ribbons and resist wear and
abrasion better. The wider ribbons 7 also cover more of
the pérticulaté material when they.. lie 'over, trapping the
infill material as shown in Fig. 2. At least the free
ends of the ribbons 7, above the particulate material
30 layer 9, -are fibrillated to provide a denser 'appearing
pile. -Once the synthetic grass has been installed and
the infill has been placed, the ends of the ribbons can
be further fibrillated by using a steel brush or other
mechanical fibri;lating‘ means. :



on the shoes of theplayers. Likewise, in sports such as horse raci GgAPR 2006
I's contenpl ated that nuch w der spacing. wll .be required between the
rows to acconmodate the w der hooves of the horses. Thus, it is

contenpl ated 20 that for horse racing, a spacing between the rows of up to
2-1/4 inches woul d be. necessary wi th dlproportionally |onger ribbon of
up.to'5 inches. Relatively wide ribbons, at |east one-half inch wde, are
preferred because the wider. ribbons do not curl 25 as easily' as narrower
ri bbons and resist gearis aﬂﬂsabrce&nmmp&taltﬂd tbe miiflethel PDBBoAsal £

f h
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fibrill apidipeansmd,l GHARL608, |tré§u&|n50t§1(ént ey taadnx:é e A bbons
in terns of, thh€|r thltc.kness fé tance ﬁ endi ng on the % fleld
requi red,"RE RIBt PPt Qfherteth 1‘35 Iy\/\fPf"a Ao nofFE2BPIRS) 9 aﬁ”@cl'hers

stiffer anduisofwenldi beors thickl dibbom yexkisyi &f &l ,0idthahsn veyl &itand to

have T @ %B;I¥va1%%’ Egerklleﬁ;]d)rﬁéfr:%tﬁurEh&?@u{é%bons }pagléft %d:aBE'§ ri'ght

position; g SUCH " a i x W
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sof ter rlpbﬁoncéﬁbwﬂcmvaff rﬂ%éd%ﬁ'emﬁ f@daar{aSQoE‘t%rrO”r%Bb%‘ﬁ%ess
Any conbi nat | d and softer ribbons-

ese
det er ni n&® QSE?FE\}I gff‘@r@ﬁ’ﬁi’tﬁu 1RE TREVERPSNET dOfTRES ati 0
of stiff gil(hysirﬁg fibmdns 0139 llﬁa.t:’lclolesﬁﬁeE:sttd‘;fsalﬁd sdBbdidbeay BRYy be
alternating of cnege stiff and soft - ribbons may be’alternating or
15 part of the same tuft. |
In accordance with the present invention, the -
rows 5 of ribbons 7 are spéced apart a distance ';A" that
ranges between five-eighths and two and one-quarter
inches épaftL The row ,spacir}g ‘depends on the end use of
20 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 'spacincj being used where
more physical activity 4is encountered, such as a race
track for horses, for éxample.
25 ' The relatively wide spac;ng between the rows of
ribbons has several. advantages. The w:Lde 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



15 part of the same tuft. In accordance with the present invention, ﬂﬁgmms
rows 5 of ribbons 7 are spaced apart a distance "A" that ranges beP
five-eighths and two and one-quarter inches apart. The row spaci ng' depends
on the end use of 20 the surf ace, a' smaller spacing - belng used for a
surface that is used for |ess phy5|callacL4V|ty, such as 'a golf green
for exanple, and a |l arger spacing being used where nore physical activity
i s encountered, such as a race track for horses, for exanple. 25 The

rel ati vel ybatdaseparhenge bdiswasre heooawbefweehbldns kaws to move the

several - adyant aesadientivls sprclilg reluges o ie Cenfigncy, phet i surface

to conpac dency - 1o co i S reduced, drarnage
surface |sal$nprm?.l€%is Te %#%p&@l APesen, r ehaRs, t Bachneven m‘epmace

material r ﬁ@@@fguiéﬁbthQQE%alTheT%é%é §Cfabmfb@%b@énegﬂﬂu§§hégfe

playin% qua |t|es of the surface, ayl ng_on the surface s
to obt & n bet £@EeRY 2R S4<. B@d’%ﬂlsén ‘Fie'%‘leay@? taripdatho agenpiyt docssm to

dig lntﬁ thflg pangi crhatse.- gﬁiﬁerluqi atiwren Oge ridopan ﬁéol’s@fﬁeﬁ Al ddes sane
time, the cleats rel gase better - ecause t i.S nore
room bet we‘&ﬁgﬁﬁé'atlomg to ]?’r%nglt}e Aef f%rﬁtf’é"b ‘31" urd™ %@hé‘:a’s‘é' The
wi de spaci agd atesturm&ds drtteather hacckmgemendjaan dile evdife epEacthe t he
particul at EH%E.%@ al:.s ThegEehdeBOORRE! WaRRs t hge;%&éné&t' négéttﬁ?pyﬂérhe

wand into the material to gently loosen [t an aise It up slig
| ooseddd, -TREPSEE . nalfds aVidan SRATHT ctté® BrE8Fed i edisderanBoddEnY s,

and ret ur nadjaseat heubgaké ngeottions. toyethée Q‘ﬁ.tlhh:ﬁzt seféatenys l@ﬂded

and thus replacenent caosts are. 10 reduced.. Th aC|n al so makes it
easier to §§ﬁp SaditA&eht™ L u?f%%aé Selti 5FS fﬁ&ﬁfﬁéﬂ ﬁ% “eati ng bul ky

The length of the ribbons is also an lmportant

feature of the invention. The length "L" of the- rlbbons

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

the ribbons ranges between three-quarters of an inch and

20 five inches, with the sportér ribbons being used with the
surface having the smaller row spécing and the largér
ribbons being used with the larger row spacing.  The
relétivgly 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 underﬁgd. 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 higher 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 protectlon from the sand

and other particulate material for players falling on the

35 surface and minimizing abrasion. The ribbons can project



seans since nore space is provided for the seam The |ength of t hé 0 iABB o286
I-s also an inportant feature of the invention. The length "L"" of the.
ribbons 15 7, that is, the distance fromthe backing nenber 3 to -the
their free ends 17, is at least tw ce gge spacing "A" between the rows 5
of ribbons and preferably between and six times the spacing "A". The
length "L" -of the ribbons ranges betvveen three-quarters of an I nch and 20

five inches, with the shorter ribbons bei ngbuiled Wit h E] face havi ng
the snal | enyWheEDadiTRMaRNe N 2EEEEr 1PFHhoRS bBPRY 985‘ RV€nhethear ger
row spaci ggrihhe. relrakl vehickaeeer biEbbeh, aafclan:paﬂ.edrem tbatnho&an geed in

the prior_art, al | ow for use o e ayer hu
provi di ngPEEHRSR r 85F° ||aerhcﬁ ga?’f"a@é cr??%l qceli)é;ne%il}lgél ng %%nég‘rd L(ijse %
expense ofthan sudfepad arthet heyeostgameoaidy has n%t&hlllcﬁrglass i STt hasE
elim tedgcﬁut L EKER 1l end alyqugé*%phammoes 36 t2ipepasnage by

her ~| eve ereby.creating a 30 _hi gher pressure
head from water on tEbet o'lfﬂfﬁrt fle 0% PRECECUHRES SMBERTAM PR EaR2RLY0

provi de ny g iregeti Bbap; pbeye Ure dnhadd €x8a,i fsddie aef s:llmé 't Bingker,
the free ribbon providing nore_protection fromthe san t her

parti cul ACEIRAPR LGP LAY FTARE sCF fovBRefhe 3 gﬁ?ﬁé‘@'@ n?ﬁPHPE]I ng
" abr asi on cfﬂ)@ r |bban§rcaﬁ_spr@|rmﬂerﬁecﬂ) APRc20Ge - tize epwmtu:écbe‘sromre

one- @rter gh to one w;_gln ve Eﬂﬁ-aé x{II adfe tglcé@esslggség f| [

| ayer thet WeEh ONHe a d four 1'nches dependin he en
the surf asmmpadreibayer Fbperldss ﬁagud-atm|€kh€§§ ‘Fargiclegsaihfo wet

two- thi rdseat%%i-eﬁﬂiéké'ﬂ& afi dihg rabhonsgelhe Imyaindr pf thar tpaptatees
material preferanly SuPrigetag "ks YEost %Y SANdnSugl, A Mgt
and are a

' .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 s:.lica 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,

3 such as cork, styrene, epdm rubber, neoprene, or other

25 similar materials, if the particulate shape egquates the

hape of cryogenically ground rubber. In some cases,

some or all of the resilient ‘material could be replaced

by other materials which perform specif;.c 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



cryogeni cal ly ground crunb rubber. Cryogenically ground crunb rubbexPR 2006
preferred because the particles are 10 rounder, m nim zing abrasion and

al so | essening conpaction. The | ess angul ar, rubber particles al so wet
easi er thereby aiding drainage. Further, the particles are also |less
likely to float away if the surface is,, .flooded since mcroscopic air
bubbl es are not as 'readily 15 adher ed o the rounded particles. The
particles can range in size between four nesh and seventy nesh, but
preferably are between fifteen and thirty mesh for sports where abrasion
of the plapserigdnternihg Ghvided dve sybalayansrwind bbewdewerd oanband

thirty meshyehere; abagatentl 0 Batkdnly afdMber TRE Sid | RowAANG, CRYLI be
repl aced by raded smal ], rocks, - d and %.ea granul ated pl astics, or
ot her har 7sdf¥v+29h&R3 nPEH ag?ﬁurﬁi“ rﬁ% FRBREr TeRTY2Bex epPaced

by ot her hesiinigenlargeer ipalrhicled ao chnktisity egeode@ainddel, negprene,
or -ot her L lar, rial | f e | cubate shape equates the shape
of cr%geﬁ%%&l%c;fégsfohﬂgkgﬁbg‘eo&e% ns‘s"grng'%‘ as’!és!,lfl’ E&r@%?b%l a&p‘ityhesand
resilient widther# amasdul gige rebl abaut bfosttyer tontseven by wineeth per f Dhan

speci fic Gkt Sun-axyEl c1eoUldule Usth-neid | b ddes CHANE L1ES" gkl | ont

30 material "so as @ reduce . co possi bl y” absor nol stureé.” The

actiqn and.
mx of saf@"&nFPBELREEN¢W T eg}?‘él hPSEr Parfelfeh@fng oPsing &ndinde, of
the surfaee. dvie, rsbhdr iins thselovbrt Nenpelr f peduEeBitleS GBEE. JreSthaency..
In 3 el atiéglcxéthick surfaces the layer 9 of particulate 1 0 APR 2006 -
14 t BFF&*<Can be divided in sub-| ayers with the | ower sub- |ayer 17
adj acent the backi ngfmenberfaceasl shewmadnufagturdd figwi agtachiher the-

par t_i cl es 3B o167 UPPCEu B RnEASem 1hrough the backing member 3 in
rows 5 that a.re" spaced between five;—eighth.s and two and
one-half inches apaft, 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 member. 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 tufted in place, is passed, upside down, through any
25 standard darpet co'ating machine. The coating machine 31,
as shown schematically in Figs. 3,' 4, 5 and 6, has a
support plate 33 to support the tufted backing member 3
of the surface 1 as it is being passed through the
machine. Means, not shown_:, are provided for moving the
300 member 3 across the support plate 33 from one side to the
N 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



having larger particles to initiate good drainage. particles in 1@eAPR\2806
sub-layer 17 could be mainly wth a nmesh size of about forty to seventy
mesh. The sand The upper sub-layer 19 woul d conprise larger particles of
sand conbined with the rubber particles. Using mainly, or-only, sand in
the | ower |ayer reduces the cost of tte 1910~ surface.  The surface 1 is

manuf act ured by attachi ng the. ribbons 7 by tufting themthrough the

backi ng menmber 3 rows 5 that are spaced between five-eighths and two
and one- h%‘?i’uﬁﬁéﬁ’é'se afsf t , L@ hekhe bépﬁgnzan metwbbonstpmm 15 dgh gpgeach

row. Once a@guskbdontd. apBatuf t @hd N fph Jzﬁé,lf agmber .3 can_be
bons to bacﬁl g Meider .©fhe

coated on 'cﬁ 89‘?‘0 S|det adherg the ri
entire backthy %E efo‘ffﬁn oa’f’elabc’ﬁr étr &biey bashdner mﬁmbene :ianbodjs,,nent
of this mchoentbmeuﬁawg:.a rlmsmrs@_dbe&xkd;m EREeE ing@Hsy H9 g gagé%
t he baegki [, 4l £ C e ett dr, ai aeandtore
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costs. In accordance wth this
the ribborfsednsh&R rERt RFINi@eAcEoT sappdydog maﬂ&n@ovmatébiaﬂgh.@ny 25

standard C@,};@@t t@@ttagbn:g | C i n [ shown
schemat i Cg‘l q'hene%%‘gﬂge %ag de gg%%o?’fe | X, t dUSEp ot t
the tufte IE)%%{:(I F?; %@ﬁ%efd%toﬁ hhad §U|3f9a-ce AsagHe msmbe:chB pas s abudy ough

the  machite. thkeansighet, S&mwhoahe s owided 80r RidNOLhhe 3
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arrow
passes und&a@le Sshbvheelee déti Ges 35phramd1gaad araby owdr Aldaindi Nggles 37

whi ch restnHfedwp Hfedde L0t LM phet %Qﬂ%b“%&ﬁ@%f 3 that are not

covered by the fingers 37. These areas 41 conta:.n 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 1-71:.Le backing member 3. The fingers 37
prevent coating material "M" from co{rering 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 coatlng material "M" coverlng the rlbbon rows 5,

_but adjacent areas 43 of backing member 3 are uncovered,
because of the flngers, to provide a very porous surface'
whlgh easily drains. The coating applied by the coatzng

25 machine is much lgss in quantity than that required +to
coat the entire backing member, and thus additional
savings in material are. prov;ded making the surface less
expensive.

While one form of applYiﬁé 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



35 3, against the support plate 33. The fingers 37 are 1 0 APR 200§ sprl 06
adj ustable as to the spacing between them and are adjusted to. pl ace on
finger between each pair of adjacent rows 5 of ribbon on the backing
menber 3. A doctor bl.ade 39 is |ocated i\ ove the fingers 37 nearer 5 the
front of the fingers 37 than their back. plicator neans 40 are provided
for applying coating material "M'" onto the conb-like device 35, across
its width, just in_ front of the doctor blade 3 9. As the menber 3 is noved
to the righMnceatedovndn Hhys apadde th€ deaste aﬁallrfagt&,e coq;tdagg_

mterial “Woiss cat iaxkaiiint! diddiedoctatia lads 29 here 1L 1S € 7 ead

.and laid g’g’@réﬁg nst the narrow areas
are not "bg"f‘ﬁe fingers 37. These areas 41 contai n the ri bbon r ows
5, and the ribbon endgni nact:beaanb@/\fswiltﬁ 1§n6QYx‘é&9d Oaté
materlag "ML q}@gggre t.he rlfbbons éo t he backin fl%ﬁ’fers
37 prévenf coa fratere? LRE (PBRE BFerfhly ©heP éiYP-(SW areas d&nobe
t he' backi nFonmeser 131 dtliiecentrfidwe r bybofloiadag StheAs G‘gdi%gl)\é%s

er 3 as

away from h oy 2 k_ of therre
Fig. 7, hagr&gﬁa}cpés Ezét&%‘?%sga‘ﬁ_%% %a{sg’%&“fvl Se8leri St FEMHbEA Foas 5,

]E)ut adj aceft aPeaSe®® oPapdckbhg hentRkagedr ainideovethd, abjzeabls.ﬁgof phie
appl i o btygg’”ﬁe“;%i%ﬁ?e%df@“‘n%" ?gfﬁuaﬁgﬁ et Frf5leR pentusns | M
requi red t87/cott FREPEMTTE PackPnhedpéned. ar@Hen Re anldbaRdnE L Rawi ngs
:cgr rr;a:)](car;arowlrse sfrm dtdfrnfaldl ngmﬂgensswa‘ agf Itiﬁ?r c%hq_g:]f'a?i V8ecl! Jnasgg
descri bedpgkﬁqu%a{}ﬁr%gﬁﬁl g"{oe tg I"lﬁe g]%e?eﬁﬁgﬁs F&7 rex@&%mpl e, The
. central section 65 is located between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in
15 the central section 65 can have a different colour and/or
a different height from the ribbons 7' in the surface
sections 57, 59 to form a line 71 for marking a'playlng
'field. The wide side sections 67,. 69 of the seam band 51
can be needle punched to form fuzzy fabric. Adhesive "A"
-20.-15 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 jo;ning 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 . adhesrve "A" used in the seam from bleedlng 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



series 'of nozzles could apply thin |ines of coatings onto the {(ﬁ\/\/ﬁpfﬁ 006
ri bbons and a doctor blade could flatten the |lines of coating ohtot é
back of the mat while leaving 35 relative w de, ef ongat ed areas of the
backi ng nenmber 1 0 APR 2006 - 16 uncoated and thus capable of fast

drai nage. Coating rolls of different dianeters could also be used to apply
the coating. In accordance -w th another enbodl ment of the 5 invention,

lines for. marking out a playing area cgg formed in the surface by
joining the adjacent edges of surface ctions wWith a specific.seam As
shown, in Fig. 8, a seamband 51. is placed under the adjoining but

spaced-apgrt edg é 53 §5 f adj acent surface sections 10 57, 59
respect i véP BE [Hieche fhé%"ébﬁﬁ b&rd Bangbb, reowd &heofpanf:ledlfaltlébons

63 in |tslametrr atosdct iba @3 thicRroad bpgas ﬂ'l:l’:ér?s"“a gg sect| ns 67,

69. ' Theg I on,65 i s | pcated between the e ofris ne
surface sect ?o%tr%éwégggd b@tﬂﬁs?‘gftﬁa r iB b FHEOWEnREN §511tﬂﬂe=e:entrat'he

section 6BaFidcihate matfemial couadr amsloy matdid{erentnhal dby ghgm t he
ri bborss 7¢xb tgh_ec,gsyﬁ ac ciLo orma line. 71 for Ring a
pl ayi ng Er Pd vvl§ e%st'}cgg %gc?%c?%élba?f £g5t° FehIens Tedmtymrl Sor can
be needl e bﬁnc%an § +f oPﬁde UBaeriBdi cthathesliowsA" £020 stténgppbigde on

top. of theow d@\selhpmeﬁtl onghe 6dnh&89ckbRenddREs verl.appin surface
sections 84, The fuzzy f.abric gr?hancet'fs\ey'h% 19018 %0 r’(":,t‘l’l’éeseam

band 51 {0 t sur% D e Pttt 57889 PRF Hiqu sﬂxﬁa’erl'he séamsdﬁﬁ@d 51
can beI co‘é%éésmn ?@ b@bq@fqmm‘at lm\@tﬁ“ﬂﬂfﬂ'sm :“dag’ ! h('ﬁvldoﬁ? 6% LS
e oG BN el e, P I RN ol
)} layer ensures that it
stays 4in place and is not.carried by water. ' The surface
would be particularly useful in areas that are arig.
Irr:.gat:z.on pPipes could be 1laid right ih <the layer of

15 part::.culate material. The porosity of the backing layer
could be des:l.gned to retain moisture ‘in the mater;al to
promote. plant growth. The ribbons would minimize the
amount of particulate material that m:Lght be blown away
in w:l.ndy areas. . :

20 A sports f:r.eld using .a h:.gh p:.le of ribbon, .a
thick "’ layer- of rarticulate - material includlng'
ucryogenlcally ground rubber, could be utilized to support
the planting of natural grass with the roots of the grass .

_ extendlng in the particulate mater:.al. ' '



the band 51 and perhaps adhering onto the substrate. \Wen the bang AR bps
been attached to the surface 30 sections 57, 59, as shown in Fig. 9",

seanmi ng them together, the ribbons 63, because of their different
appearance fromthe ribbons 7 in the surface sections 57, 59, define a
playing line 71. In another 'enbodinent p§ 1he invention, -the 35 surface
could be enployed with long ribbons, at least 1 0 APR 2006 - 17 four and
one-hal f inches in length, and the pag%?gwgate | ayer could be as thick as
the ribbons are long. This surface c e used as a growi ng surface. The
particulate material could. enploy materials that enhance 5 crop grow ng,
such as material that retains noisture for the plants, and material that

al lows for strong et {@0suseyed ORIty dhEl@aitsheenBdtous) esack Sngan
formone or nore sub-layers in the particulate layer. In some cases, the

enhancenentmdmb&r | &h@ . p&dByl hely ercws pef i $yet Hét i awibhyonhes srepreesawt eng and
having this material in bottom sub-|layers under the top | ayer ensures that
it stays iblapdeseofingrass noproiect bug byhveush . arfheupward b efremutlde be
particularly useful in areas that are arid. |Irrigation pipes could be |aid
right in tHeadkieg némbsrpareve bt ecabieyiBrterinl PRriokethrek ehetBacki ng
| ayer could be designed to retain noisture in.the material to prgnnte.

pl ant gr ombACkHRY rMeReRE WEBTHY MG RS X PR OLnbtPCRT / p3Pe i EUY a?

material that m-ght be blo a .in windy areas..,, 20 [ field

usi ng. a hi gfP2pite %?t?Fb%£ﬂ9Yg@§Yl?%i%ﬂe ¥%Ve? 5+b%%?tf%%ﬁg?%§-t%§teriaI

i ncludi ng cryogeni cal round_r ubb co tLEI S t he
pl anting ofrh%P%?ﬁLtﬁr%gggaf?ﬁl?%em?ﬁ% E’ogﬁghggﬁgagg.g8%§%£ d#%gg%%a%he
partlcuh@tesggégé|g$art to provide uncovered narrow areas of the

backing member to improve drainage.

2. A synthetic surface as claimed in claim 1, including a
relatively thick layer of particulate material on the upper
15 surface of the backing member to support the ribbons in an

upright position.

3. A surface as claimed in claim 2, wherein the
particulate material comprises a mixture of sand and ground

20 rubber.

4. A surface as claimed in claim 1, wherein the backing
member comprises two layers of permeable fabric, at least
one of which is a needle punched fabric.

25
5. A synthetic surface as defined in claim 1, wherein the

ribbons are a mixture of stiffer ribbons and soft ribbons



1 0 APR 2006 - 18 CLAIMS 1. A synthetic surface having a flexibl ¢,0 pBR 085,
backi ng nenber and parallel rows of synthetic ribbons, representing 5

bl ades of grass, projecting through and upwardly fromthe backing nmenber,
rows of coating material on the back of the backing nenber overlying the
rows of ribbons, one row of coating Tet®rial overlying one row of ribbon
to bond the ribbons to the backing nenber, the rows of coating material 10

spaced apar td @f QW% WIGARILE NAh[,QW 1,235 ﬁe&eft?emlq&gms rto

i nprove drainage. 2. A synthetic surface as clainmed in claimZ, 1ncluding a
relatively thiskdpyarelef. particulate material on the upper 15 surface of

t he backi ng nenber to support the ribbons in an wupright position. 3. A
surface as clainmed in claim2, wherein the particulate material conprises
a m xture of sand and ground 20 rubber. 4. A surface as clainmed in claim
1, wherein the batle myrfirerebers cdrgomiesksin wid diay dr,s wifeyeanmeddd ddakinicec, at
| east one of which is a needle punched fabric. 25 5. A synthetic surface
as definéd membleal msl pesmgadile @ng uridsaredhly aoating enadfesitalf f er

ri bbons and soft ribbons 1 0 APR 2006 - 19 to provide a surface texture
for a predebetiiesed thsordy sy imiPHareEd. 6. The surface as clained in
claim1, wherein the backing 5 nenber is perneable and uncovered by
coating material between the rows of ribbons. 10 15

10

15



