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*159159* SYNTHETI C TURF Technical Field This invention
is directed toward inproved synthetic grass surfaces.
The invention is nore 5 particularly directed toward

ent o T2k Gi Pect e hover s | et nod onMMTAAININM
an i nproved synthetic grass sports surface, and &agpso«

apparatus for carrying out the nethod. The invention
|s further di rected ww 10 synthetic
Py dsurface having playing lines forned in
Ie e and to a nethod of making the |ined
sur f ace. TBdskgrimvenpiensy dtshetdirerhed spovard improved
syntHd ££ES YEade! | JiPMres 15 The’l’héren}iﬁﬁé’nﬁﬂohep@é?e more

nat ur a rass surfaces which not stand up well,
panfibeuhag Lihi ek eegarr et%“’@F@at 6@8F°V@Id'rmﬁﬁ : grass

sp AE9, sﬁ%tflé.rcﬁs QraBISeShlhfv&mQSi.diD mtaQEOWdJ.\m@dtédﬂ toward a

r fuI encl osed S |
me@%‘%‘ gsurafr%\ce’ém éﬁ g ot\&/{l/er%l c%r%i\?te?ports
suﬁ’:@adzéan am mat uappagedsss sﬁpra@%rrﬂbngotouieqmrree matshod.
much ' nagge, Asadkdn di :
o v ERkERE | 25 SRR U ST ARk OPEEE Cp Miprovea
symthetu.bboms-'a:ﬁs syspastsc mnxface  Bavépgi nplaying lines
fof’rﬁ%a' q 'ytér@ap o bAEki-ag R Wbt B RAIEHEAI 84 making the
) ertal_rnfilléd in 25 between the ribbons on the
lipgd S¥REAGShons of synthetic material usually extend

Bagk§heuhdlizattance above the |ayer of particulate

naterialgiﬁﬁkﬁ reseggsglgﬁg%ég HifEices g%e well known.

parti cul UsSUal 'y conpr i sés _san
Théy axe oisesiafel ereplase Snapyrad IR DS 95ugfacasmghich do

notlag and® g wedld b 380af3andl WhlicHBAsquike, apuéréé‘ﬁ deal

nprise ‘ot her rmterlal a mxture of san

or nd
of o‘!lﬁéfltl‘?d’taé?CF%’r s,Alge.s Lal (grass Pﬁf‘éﬁtacf%ﬁo opgt grow
wel®83n Hpast1dr . orb)fully enclosed sports stadiums. The

synthetic grass surfaces stand up to wear much better
than the natural grass surfaces, do not require as much
maintenance, and can be used in cleosed stadiums. Some
synthetic grass surfaces comprise rows of strips or
ribbons of synthetic material, extending vertically from
a backing mat with particulate material infilled in
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,
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. §. Patent 4,337,283, 1982, Haas, Jr., by
way of example. The particulate material provides
resiliency to the synthetic grass surfaces, and the
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way of exanple. The particulate material provides

resiliency to the synthetic grass surfaces, and the

*@00002* 2 surfaces are often laid on a resilient pad

to provide further resiliency to the surfaces. The

known sand-filled synthetit 8rass sports surfaces

have sone di sadvant ages. The surfaces usually 5

beconme hard after extended use because the sand,
surfac®SendfRe PERBNOILRIBbAL, BeEembd ientpapedd. to provide

FuFPRREC idih 1 DEREYS 0 RHRAIdur PREaYSe the rous of
ri bbons are qqﬁte cl ose together and t he sand.

cannot spri&d RatSRRATE lﬂ&eérarswyl %ig @mass sports
suﬁﬂa‘ﬂé@st i hgvel Sm:)mcuﬁ.%,ad\fhm@a@es 10 b@ﬁ@%i—f‘&;@%‘)%ually

bedBR 3SR EeRL B s ke YR tHRnSeRs, between

thparrowmzﬂnﬁrnmzhbahsconbecnmescnﬂm&@aeaed Compacting
i cl a SN he surface

ocggﬁgﬁesf%r e€3|§glcgq'{15}?dgp %9 ess re§ P&’ S 3hg Quite

clqeepétrqq#%ﬁé'e éind hkheursand. renoedr tepedadaral gtehas deal

1a£e§aqu9d @hﬂh g | i ticesmpdBeifll fALS Al
har d 3%{ qe because the reélﬁlent pads J%?use part,
§ affs

be%FBRFy OFAdeFPASENDhe i i YenSePPORent@Ms traps

delndls remimeaadt tafrrt rmffomtﬁbmﬁsl CylrAl¥he sand, even
it, is difficult

t gpial I ni.ng of :
wngfl® SRE" palLrchEHER BERERAR Cadrunifed: rribged sand
Paxtleéﬁsr-equW@-@x@@nmmeml pmertonpaceiong a\‘.mie surface

" peéSRLACERLBY UBRLHY gﬁfa&y' al s {18&% %_les ﬁg

| gosen Tt, and hi s "ad to the cos

PeYRETEGNCS e OD5 tA’rﬂ)t FHEEASB| ehf wi worheme@om and it has

1e§§€h€atlpl@lyﬁ.&ﬁg a;mrltlﬁtééacesm%tsar&fa@&sema@ﬂ‘so become
fl.ow thro h the surfaces h

r
hafORE! EheBociesl GECANES Phpokest Liento Aty if used,
slawlxcbailap$heund&ﬂnu$mftbegdﬁ#ﬂ@ denser. Removal and

replacement o0f the compacted particulate ‘material; or
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.

Another problem with the known synthetic grass
sport surfaces is the problem of drainage. Water flow
through the surfaces has generally been slow. The
ribbons. are usually attached to the mat by tufting £hem
through the mat, and then the bottom of the mat is coated
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
drainage qualities of the surface. The loss of the
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t hrough the mat, and then the bottomof the mat is
coated 30 with a bonding |ayer to bond the ends of the
ri bbons to the mat. The bonding | ayer i s non-porous.
To provide adequate porosity, the coated mat is
punctured to provide holes.3Hawever, the particul ate
material often flows into these holes, plugging them
up and thus reducing the 35 drainage qualities of the

afifareatdhandessiel thﬁt& Sapd t tHHRigh NERE! ildbles also

re@piRRBdEBAT & BF CIRP e fat oadding to
thi&@i sbaitni o hh@hi&mnimge&hébapaﬁnﬁnbmé.trmompabmmbn of
al so iphibit Th synthetlc surfaces
the &PHagee Pgﬁ t|ve§§%§ﬁwé}%ayl §qualities. Wen
infilled Wheh koawded samihaticcl esurfegeaundelso  have
rﬁ%\ﬂ?ﬂ#oﬁbopeg}.'& nd Neniaeds par ! jhles PhPilled with

Fess an cause | ess abrasion
rqnn&%@eseaﬁ Pé@ﬁh?hﬁﬁ)%?FﬁpEPPnQQﬁpBFPPcGP§M¥FﬁMmbﬁcause

tHde rbuens ﬁfa&t@.@:lfl)ésSI ha&@ | ¥nlowtet  tdhaBohBact less and
t hi ckness of the | Fgartlculate ﬁaterlal
r €

cayRe c1ess| §P §B§d‘é’&"f { ke shipgRce iF3R FP&‘Fe&'-c’oca%hPPerY'

P
Into and t hroygh ,the h Iso requir hat it be
3t ged a8 #6R 1k

. péﬁtgi&xhyagn.yp vinen Ccltdat sribthadts natre eanlgs shighylegs longer

|

il Pue) RSTNA0 £ SRF OhyLhe o2 SgheckRlTaes natersal.

A]dscﬁ,flthét cingelyaspaerd fhne wHdberayi ihg mn@rmed can
4” urg gﬂpsth@ eéi%a@% NQhar easasx?o@aseéaxr he Ceagqu as

knee. It has al so be

gaaRMd Fﬁﬂsl$a¥h%g £ﬂﬁéﬁ%ﬁs°a(ﬁﬁep&%ﬁﬁEﬁe@oﬁes&%ﬁficult
ard ea,au_-mgctrﬂrmg ofor20 titee Fhaef ace hmflg rceie:esedw and
sHafrelre Shrractien BREhadiGT rasr cualors Plaver's
cTédbonsio ahsb inedesws ehe idpee dhef epuldenmpmarhis_leg,
ani PN LG SRR W thpphistls | IR | Hh  found that if the
athlete's cleat penetrates a seam area, the'chances~of
the shoe not being released or allowed to pivot is much
greater. | .

The known synthetic surfaces, with closely
spaced rows of ribbons, also increase the speed of a
rolling ‘ball from the speed with which it rolls on
naiural 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
grass, subtly changing the nature of the game. The low
resistance surface also makes it more slippery for tennis
players.

The known surfaces have other disadvantages.
Usually the ribbons employed are quite narrow, and they
can curl creating an appearance unlike grass. The narrow
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25 natural grass. The closely spaced ribbons create an

al nost solid, |lowresistance surface for a rolling

ball, thus adversely affecting the playing qualities

of the surface. If the surfaces are enployed with a

resilient base pad, balls_b%yqpe nore on the surfaces

than on 30 grass, subtly changing the nature of the

game. The low resistance surface also makes it nore
risbomer \al€s tonphde PLAXEES, The susfaces have, .
i ot her_ di sadvantages. _Usual [y the%%ggﬁﬁs %BFgﬁedgéFé can
DGESEE T PBRACEIE ™ IRYy BBe caHré@de r cBhenglase spacing of
thappeabaore walwke aisAss caledardiom 4 b PhonsHal §9 114
£a3R53 cﬁ@séf;d.creati debrig that can 1ncrease Prayers

conpact1on of “tHE SOt fte SYhE2ERSse spacing of the

' _ £ Iavseest i n abrasi on on pl ayers

falling Slsidi on. fhe surfaces. Disclosure of the

i nvent i oghl-'t lisg J{&%% g’lﬁlr (?ssee oP.%j S‘%be pPESSANS ndependdon to
et nate ety b P B oarSs SOUERRE tha
is rel S ridgis ) da -
1ofor A Ionger pg& od of ti rret,n tﬁgn E‘ﬁ%%n sllfrﬁsj‘r%é]ﬁ%t for a

§P85s RFEPfac&E 1FIPe andihaR plirpyse ofymbbetic grass
supfesest. i nvention to provide inproved synthetic grass

sports s ages have_ i nproved drai nage

propenﬂtgga%giéﬁgﬁkﬁﬁ BREYPORS ?ﬁoﬁ@ﬁﬂﬁ%ﬁSQBtlﬁmW§ntion
toyproyisihelmproysse synthetpresardss i BpORHOsbfraces that

(0)V7 j oV et . | avi. surfaces that_are
_habé 1S rbFRE 39a§.¥1'&% Vgﬁ?ge@ﬁl o “impraved aplaying

relatively |l ess expe manu
PTORGTp&PScularly to maintain. It is still another
rpose t r nt jdwent, | rQvid :
purpose dt t his prosent apidv %ﬁggo%g p 5 :r a%%e’present

. [ | avi ng surfaces that ‘are ess
ln‘zeg{sg%grgkt O%CEHP%O ' | 1RREOVEAY Senthetie playing surfaces
that are relatively 'less expensive to manufacture, to
install, and particularly to maintain.

It is still another purpose of +the present

invention to provide synthetic playing surfaces that are

-less abrasive, easier to mark with lines, and easier to

Seam.
It is another purpose of the present invention
to provide a method for making one embodiment of the
present invention having improved drainage properties .an
a2 machine for carrying out the method. '
In accordance with the present invention, it
has been found that an improved synthetic grass surface
can be provided by employing relatively widely spaced
rows ©f ribbons. The wider spacing of the ribbon rows
reduces the compaction of the infill that normally occurs
with more closely spaced rows, thus extending the life of
the surface with respect to resiliency. Reduced
compaction also ensures better drainage. Wider row

spacing should also ensure less wear and abrasion of the
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seam It is another purpose of the present invention

to provide a nmethod for making one enbodi nent of the

25 present invention having inproved drai nage

properties and a machine for carrying out the nethod.

In accordance with the present invention, it has been

found that an inproved synthetic grass surface can be

provi ded by enpl oyi ng relﬁtﬁv€1y wi del y spaced 30 rows

of ribbons. The wi der spacing of the ribbon rows
r.breduces tge action of the infill that normally
ibhQAf s S ER DstibesPicdihe ofRrfaas andendnigizing
thea hfokmbd ian ¢fe mibfatedebldi s eapdeh t a£RYdd e86Mpaction

onpagtd o_ensures better _drai nage,

ancﬁ\i gerf‘?%%g% ?g’éice%gla%‘aoﬁs 1R %ﬁ?ﬁr@ﬁé’é’? ﬁ%‘-tgﬁdcleat -
pengfizat banofnch@ld.qusboe, cleanli g rbdddde @dsibe, thus
; 194 4 2k N f ison. of ribbon.debr|s
LM AR, BRC, PLUTLA MR I Y T RSB e Task o
iniyati ngWares aibhen eV esperdmy gameailst erawns balls on
thedl saprEathe €beablll MmbebeaskLag Sl g
. theu‘fl aying dual i tieg and redeﬁci%r?%ry{ hgggﬁskogwr%g& thus
THRLAYARE ﬁ%ﬁ% 19 b B &Haci n¥ aFddbhaqusoobal $gacing
alsmn makessurt acestierr did Iobedr kehkhayaFehbudRtY¥ a5Sterial
s+ LSS LAPLQ\Y ayj alities, Wder ribbon row
:.::E slggc?%égpas%\sélﬁraﬁéés¥+’ﬁggg§1’era?g FBo&etPR#ReOF Treplace it.
Wides t Fabbsre FaversBfciogi falsodoredstarst bbre®iact to the

plajiedd owtlebancehtheRhAGe the é"%ffécéi.bbo%r evyhfggg,}aﬁg row

al,so reduces,  abrasion’to th ayers when co

SPAGHRT FRRAERY dbr AR HowEeapathng SUMEAGRe | {

casier tDnseatodigance! agkh | RRECHAMERL Livihe1on, 1t
nasP EIEH bRUR EBacy 508T OB atBPzaTaR MiOVERELey grass
surfiass demg rheb@rovidedndy prmogidiabouibbbed dBaving a
Lekft Bheble SHACLGESUAR, Hle £ eBLE Batudls ene
rows of ribbons. The present invention employs ribbons .
that are quite 1opg compared to the ribbons now employed.
The longer ribbons allow a thicker layer of particulate
material to be used which can eliminate theé need for =
resilient pad and make installation of the surface
simpler and cheaper. A thicker layer of particulate
material or infill promotes better drainage because of
the higher water head created by water on the synthetic
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 certain sport surfaces,
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

to allow easier release.
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that are quite |long conpared to the ribbons now

enpl oyed. 20 The | onger ribbons 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 and cheaper. A

thicker layer of particulateg material or infill

pronotes better drai nage because of 25 the higher

wat er head created by water on the synthetic grass.

Pr ef er abl f [ terl ak . '

t hi ckne_ss%at Elr%gslfd%{\/\%gtrﬁ%% t eﬁ%%ﬁ?h%géﬁ@gﬁt 6t the
PTeFBhEnsI YRR themger thEbHgIR  @¥Adal SR PRebige gmass surface
isri karstredeedal whovkavhe ifHprovear @FdAIAgePOualities

sur.fagesl? 3£hcr_eati n%Ba rm#e. realistjc gt gss-like
PTQYFSEL Rhaf RS FaRBREi PIT oREFEST ™ HeP wiidChs phlkengibbons
aref attltacrl'iéﬂ)ﬁn lTowsaccarfieneen wpltliethe GddentOibRldhtion,

e rat . e or _tractio ut also easily .
thgelrlg%%g %ﬁwegﬁg/%r?scsa% el Eac?%ﬁc{r]mgg tHh r'}'PBbCﬁ'l‘LS hapding
mataripl mrrlief diddeagsbaghc tofatthewmasi er The eateips of
boRalRgaGfeiange Wrld #hatagr a?(?igfg:qﬁ&t 18hd % reas of the

resént invention, the inprov nthetic grass
magr paeeated constHded e havati nproveliar apnbgdiment is
pofivakit i eBhepr oyhdedteldy theedNNeprARd At @} | Naxcellent
drV\/m gh t he I, bbon%. 5 are att%ched. lLn._accordance wth '
Fhe“EPesent ANVentPEn 2 FHESASR BRR dhorelgtdvely large
spaciaghebebyes i fheof roomdi of mdbdond alldwed sadiies of

' boHéElﬁgOf mhRe B e Hdi %&%{,d?ﬁ”%%ﬁﬁ%ggi&%ﬁrﬁ wide

spacéd apart and | eave ar e
POXpPHEe 3R Se®Li Aathiketweeni fvem. s TBepdnymentidre is also

didageatecdtqr aas PPNk AeuborSXEehbeY arfl 8898y apply the
bo Péow di nc%.a surfagg v&:t hgaglrel atively large sgam%%

BRLREe R THEST oW bRer PAGETE% | ows strips of  bonding

mat er i al Tmgpdweved odiraeithage hprepaidtiels #srde als Ogbtained

a%rgj t en the |'i_rEIV ion s also 15
bydihrgé't tg)g'_ afr?éa%gar%a s o-lLs ?rpg?%%'&geaﬂs?Yﬁrﬁpp@ needle
purghed fabric, provided with fuzzy fibers on one or both
surfaces. The fuzzy fibers improve the drainage
qualities of the backing layer, and thus of the surface,
since the fuzzy fiber ends wick away the moisture. ‘

Also in- accordance with the present invention,

the surface is provided with an improved infill layer of
particulate material. The infill preferably comprises a
mixture of silica sand and cryogenically ground zubber
particles. 'The cryogenically ground rubber particles wet
more easily than non-cryogenically ground rubber
particles and thus allow faster drainage. The ratio of
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
carried by the water, to attach to it. Thus, there is
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bondi ng strips to the backing. |nproved drai nage

properties are al so obtained by having at |east one

of the backing |layers, a needle punched fabric,

provided with fuzzy fibers on one or both 20 surfaces.

The fuzzy fibers inprove the drainage qualities of

t he backing | ayer, and thus- &f 4+he surface, since the

fuzzy fiber ends wick away the noisture. Also in

accordance with the present invention, the surface is
lgmovtdadencyh fori Erleomdalj:@?i lk_::aﬂta‘;cfﬁlre@l; to2¥loat upwardly

tieul ate. mterial. ixnfd 11, prefera conpr | ses,

wrgeaﬁm )L%?lulgr egg#%_.% cgssa%gggﬁgdcr %88 ic%?\‘éﬁgr%%gﬂi% in the
lospief mpieriidleandhe chpogeniioal tiyegpdaydngibpeslities of
+HrdhsEgseet nore easily than non-cryogenically

ground rubber particles and thus allow faster
dr ai nage. ThRe BYEERCH. 3dDsafEaerdamber wabhbetharipdesent

ienendbng 1 tABsenPrevddda WhensuiACerothe NP aans, the
14651 lient surface requi re?ﬁ %ge nYre,rubber erpl oyed.

I CRURS BTV GOuRBERIDEEE | BLAVASS aAYMERCS h&e: the
spunrkt ¢ bedgeni pdlalyyedyr ourkh r elkdamp landolfassutRSS1igadenRe the

O\Vs er, « M £4 QS jC air I 35 carrjed
vy R s AT EREOBAR G rBBEBRTY, I Liverse
thenfitadd gy ragulabbdminrr(alses tMhdsoaliopwaratty usually
1aenashg eur e ds £heoded1whiwci o odmh dikegy to*Lj.l'Pa:% hgsmitar
mI q{sisqof material. and a_change in _the playi ngequa rties

%e TRl s The Wur rACEOTAANEECcorvkBe Wiheh tpEesent

irmprexsiehdn, ihnk/mla_t imikf)a_sealcsa)ngrmyi Qﬁi](w_%adl :@ftﬁorﬁgﬂganent

- neans, i . i nes being_ use t he pl ayi ng
LARY eaped dn B HutBafRg plthbd 106F caBRpieded by the
manngr dnnwbighe titee back tagelhyres wsed joihnde gagetdier.

f oot bal | kC fsl r | ar,

i nterval sw'brhgggﬁ%ﬁ%{e%?a%g gg%z}l:'lcﬁ/'lfg[ﬁ% gg\%ﬁcg‘l’\:‘dt gpward a
SYStthelel i Gr@sSA tFUERAFR SaVeiner asifiexdblenmr backing Iayer
arht @5aphl1bn aGeWslanss Wsihthlet i eSeibhohlYetdibsenting

t he surface _can be provided w th, per manent
.blacfes ofa grass prgjectq.ng ve?:t?.ca Y from the backing

layer, the rows of ribbons spaced from each other from
between five-eighths and two and one-quarter inches
apart. The surface includes a relatively thick layer of
particulate material on the backing 1layer between the
ribbons and supporting them in a relatively upright
position relative to the backing layer.

The dnvention i1is also particularly directed
toward a synthetic grass surface having a flexiblé,
porous, 'backing layer and spaced rows of ribbons,
representing blades of grass, projecting through and
upwardly from the backing layer. Strips of bonding
material on the ‘back of the backing layer overlie the
tufted rows of ribbons, one strip of bonding material
overlying one row of ribbon, to bond the ribbons to the
backing layer. The rows of bonding material are spaced
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lines seaned in the surface. The |ines are seaned by

the 15 manner -in which the backing |ayers are joi ned

together. . The invention is particularly directed

toward a synthetic grass surface having a flexible,

backi ng |l ayer and parallel rows of synthetic ribbons

representing .blades of grags~projecting vertically

fromthe backing 20 layer, the rows of ribbons spaced

fromeach other from between five-eighths and two and
apane-qmmpfmvmdahamnﬁﬁmﬁtedTm&éagf@ﬁeﬂdaﬂiﬁ@sméteﬂ%al to

im%gég%l&@é&éi& é%AfngFhe particul ate material on the

ayer ween ri bbons and supporting them
in a reI@th#yVQBMRyﬂ i85 fosihennpasitat¢wkat byt irecteqg

to@éﬁh'nﬂ |§?ﬁ'hé%3%'r¥§ggbon'd%fﬂé%’ @iﬁﬁg?%Lé%%exible,

di rected synthetic grass surface
bagkingp| dayegor aasl . PaB-'e?clk]iﬁ}b | 29¢s apf spyotletdws ofibbons

rébenting WL LSE8t bEY a@@ g
reﬁgro ﬁ;ﬁjso ward o Sgﬁé %g?iﬁng égg?&igtﬁrom the
bagfl ?aF ﬂq% EB&&HQﬁstﬁeQQ%ﬁ#hQEly thick

1a#ageroﬁVapam¢i¢mlataftamﬂéwwabf bhbeKh QB&cﬁEhd3 layer
t verlyin ri bpaon

bR TR sl 186 g e Fo o SRR TEE

rebahivag 'qrmt &hiealbagkippadealy8rapditie t paptddudate material

cofPPi69aketh apdat e béfk'de}%{aaéﬁs.bﬁ?.l&oh%fgﬁkﬁv rubber and

veral | “drai nage. The inv 1on 1s

si é??lﬁﬁ |y directed toward a synthetic grass

A TN e ey sy
paP€£§ & LAYeH a% ‘%ad%?ﬂg Papeess of

grass prOJectlng

‘redpeirdr t‘a)@@amcfwasuaedeliatreﬁel 1yyt hi eLtyolgerhﬁyﬂl?f ground

t | | [ y supp i n
unSEE | HEMRIE. T4 SRkl ) SLopit A s 1.
fr?%@%tF@éW@?%tﬁ?kﬁﬁkbﬁg Rﬂﬁﬁlclhé yithi eWcantther surfaces

1e§rrﬁ) gagghad CREPHDbELAY FodiXt Wlecrpfn8ﬁ¥8996'g%§41é’aﬂiy°“8§-ound

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

the backing member. Each strip of coating material
covers one row of ribbons to bond the ribbons to the
backing member. The strips of coating material are

spaced apart to leave narrow areas of the backing member
uncovered to promote increased drainage.

The invention is further particularly directed
toward an apparatus for applying coating material to the
back of a backing member tufted from behind with rows of
synthetic ribbons representing grass blades. The
apparatus has a support table for ‘supporting the backing
member for longitudinal movement along the table and a
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silica sand. Cryogenically ground rubber neans rubber
particles which have been made fromthe process of 15
reduci ng rubber fromused tires by a cryogenically
ground rubber nethod. The fragnenting of the rubber
when it is frozen results in rubber particles with
snoot her surfaces |ess jagg@d-as would occur with non
-cryogenically ground rubber. 20 The invention is
al sq iregted toward a nmethod of manufacturing a
cogtiidis cAgriss R eRL¥iagnpkRei fphke asdephaving spaced-
apliifi | SgntelBonpositipad®@i £6 Bbesraladdh$Pateden8PYdcking

rQWs i or ous .backi ng nmenber and applyin .
meg%gged?aggcévfe(erg”-h&. r&&%oﬁ?nd”ﬁ%\?%‘ﬁal to‘—gﬁ% feeger is
logatasl thetbeeki ryorendpacehtcihrsis | PO itIRNNY Means are

e ql OV8LS, 3 ri_bhons.to bond .t he
PR £or T hTeti, &Rl MR AP BB e Saaeikng e the
bagiiag drember feEcHRs apist Wikdtkaws nblr r dw aressd obver the
AACkbRA TEARE! b QVRI 0 e ingreased
= rai ngge.. 30 The i nvée&%igﬁ %%urﬁﬁw%értigul‘%cﬁfor blade
adgaceiiedtit oGRARGLIRE ShihiRnsspsradspltheceabinggmaterial
andntpréakeso ibe agwbkstofthe a aoking WeHSert WdBfhen the
fifr%rpggq_p% nﬁ }_/_vith rows of ntEeti c ri bbons

PEpTesent i 1y l&r'ﬁgglglsadeesa.c he-* &Bp &PYEFs- Mfas® afow to bond
theuppovs tabl e-Fabessippoo t itige t badidoky ngHileenkeviing the
ax@adl QO Baki TRYCIRUL ANY the table and a 9
B c-I |Ske devie overlyi g the table and having

[Seshe ot —&_. ol

aWERAISt 0 cover areas of the

backi ng Herhes keluseegehbea1a4s aEsEh:%%faS-tﬁgcrhature of

thf! n%ervel.g, . | ocat edfbei_t ween tvvoladj acent rows o

Pi bBSHET5AQRs aFETE Pt d¥dltor M%ci kg cdmdeng to  the

acuampﬂmying1dhewbagbnﬁsn¢Winbamyrwgyﬁabeﬁymuéfgaiién’ a
' | dt b B d r e pport. tabl e an

PR Aty G ol " AR EER P AERh he

coating $Ht4 oh $pr Badrrege—seating nateviaf a surface of

the present invention;

Fig. 2 is a view similar to Fig. 1, showing the
free ribbon ends in a natural lying down position;

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

Fig. 4 is a cross-section view taken along line
4-4 in Fig. 3;

Fig. 5 is a top view of the machine;

Fig. 6 is a detail top view;

Fig. 7 is '‘a perspective view of the backing
member after it has been coated;

Fig. 8 is an exploded, end view of a seam in
the surface, the seam forming a marking line; and |

Fig. 9 is an assembled view of the seam of Fig.
8.
Mode for Carrying out the Invention

The synthetic grass surface 1 of the present
invention, as shown in Fig. 1, has a thin, flexible,
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and presses it against the backing nenber between the
10 fingers to formstrips, each strip covering a row
to bond the rows of ribbons to the backing while
| eaving the areas of the backing uncoated. Brief
Description of the Draw ngs Having thus generally
described the nature of 15 & Tnvention, reference

will now be made to the acconpanying draw ngs,
wing b of |II tration, a_preferred '
b%%ﬁ%ﬁ?we#% i PaRRehelr FOoWS i S aof strips or

r:dpbeassgctpmjgcequf upwarfage ﬁoTtEﬁtdort'?;a?&E‘ixig member 3.
in Qaviewsimlar to Fig
A XSEEH;‘}_Q’el%P {"ﬁicgbb F¥&ifds Pn 2fnatkRed LE§Ang Reswiculate

freeri
m%)‘é%ﬂ-ﬁ n; J--"Fl proyidedh endehe ewaefkite feabidid 3 Supporting

tﬁ@cwﬂlﬁaong' % 4nl Sad fL LSS5 §§i&sogp¥'|o§ tzgv%nf:. ;09 on the

line n Fi 3; 25 Fig.
b?fﬁ’éh?ﬂe “‘h %lsadetall top view, Fig. 7is a
perspectlmevlemeszﬁbu ba& & f{er it has
% k9 e(l}ﬁ %ra 3 aTn a 3Bafilown,

. coa Fig. . an explo Vi ew 0
c%‘?ﬁiﬁ%gt tﬁg%s ?‘gré% ﬁré Y&Fm melr?g- a Fhekibattomelayer 11
camdbRi g2 Ydwemn oassna‘aldé.té vpewchled hﬁoi?@: o%fyférge &abric..

o I Ty h I ntion T éetic
Tﬂ\ér)gg% s%??agreyilﬁg?%tfhegp%%s eb €38 VRYER R)‘?] nﬁédéﬁomﬁmChed
Pq eeylenenafabripi-n, fMhexi blle,st:.clOstli&(gJﬁ NerMSbons 7

are Whbtpar aHeb IQ\Néhé o s OnS 7
, Projecting F‘ ué romatc;}%aiﬁg f? ng rre FS3Shown in Fig.
2y RETIRPYE ¥holayexisnfi| | ed partl cul ate

mat eri al Wh:l.meovtﬂed b)iblt:l:h@ b a¢dchingr “P:‘!'bfx s3 b shown a
g he r.ibbons | narelative IOTI gﬂt S

g odd
ogrgglf’#lon of yers, :Lt can also . be formed from one
layer or more. One or more of the layers in the backing
member 3 can be & needle punched woven fabric to provide
better drainage, the fabric being relatively thick Aif
used only as a single layer. At least one of the layers

1l in the backing member 3 can be needle prunched with

.synthetic, fuzzy fibers (flw) 15, as shown in Fig. 2, to

provide means to wick moisture through the layer. The
fuzzy fibers further improve draihage of the surface.

The ribbons 7 are made from suitable synthetic
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 also be used in
making the ribbons. The strip can have a width ranging
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
8 tufts are formed per inch of row with 4 tufts per inch
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backi ng nmenber 3. The fl exible, backing nmenber 3 can,
as shown, conprise two backing layers 11, 13. The
bottom | ayer 11 can be a woven or needl e punched

pol ypropyl ene fabric.. 10 The top |layer 13 can be al so

be a woven or needl e puncheg; pol ypropyl ene fabric.
The plastic strips or ribbons 7 are tufted through

the backing menber 3 as shown in Fig. 2, passing
beihgougpdetdrdbyers. Witret heshagkifg nepher 3l I?:%%nlcally

I sing two, | ayers, it can also
=1BEET LRI B RSP “sPhnseinetely; cppeesshthe of an
in¢hyers marea he backi ng rrerrber 3 can be a needle

punched n g 0 etter ralna e, .the
fabric b%§ rejl atlil\sl%@l?%f ck‘gﬁf‘cguséﬁ a eghan:.cally
duzing| é'—h%y‘é?'nuﬁ\ﬁcl“-ﬁa&pgormf othehestmipy spl(bxﬂa]dé@ &he-ibbon
hbepkiregdrihes 3 gadr-bgehee upghe |
v syn heti c, fu{_;zg f?gerﬁg% ﬁ\ﬁ%gsﬂgésqs\@omﬁe?ﬂlﬂﬁg Fibers

are oinLeRAqn to wi ck noisture through the |ayer.

The fuzzhd ifedcidgrobethe¥aye geaii: i

h&%% riace ;I:'g él bhons 7 are_made fro%ﬁour?ét aJE)fedePendent
et T IS El a5 PRatRETRPTRAAhONs &he udd@lth a  For
:Ln%tanpet,hatch@ts elvdvelgn wi theanghiddsN. .ofheéathletes for

dipeetanke [ teri Is | ene _which is
SSoft gnddsr%)\ééﬁgé ag%rgélg ack 30% ?:C < HoVBvaFe of about
threeyErasAsHT egn %\‘Psd-ftfélusedf‘pnthmlld; nglideetg i bRONSoccer

cldétsShayp Heawide® hihdbAsERRAIN t we
one-quar t er jnch, and one i} |ﬁch but g?isg%?gfera § spacing is
PRcHEX®Ye OFThEPORtckiBssbef R¥rvedrign the

fzahﬁg@gdxﬁmeendﬁhsaquemceand H¥e Ms@la@iing The %ngﬂﬁeats
7 r tr| and fastened b

on t?é Eh%lé‘, %Q}L@éf%%é#g ‘ﬁ" Par aF‘PeISPRﬁ%s siuch as

ho:Bg@Wgéﬁlgxq,o By &8st Gpm@&'@limﬁe&h[aﬂr much @fidedW spacing

widithhed tnddeifed 'Hé)av fltb“ R L HE 1481 abe}ée?ox{ugodate the

s are nechapj call ed or
w:.ci% &HW%I )93(; gi'x -an Thus, it is contemplated
that for horse racing, a spacing between the rows of up
to 2-1/4 inches would be necessary with a proportionallly
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
as easily as narrower ribbons and resist wear and
abrasion better. The wider ribbons 7 also cover more of
the particulate material when they lie over, trapping the
infill material as shown in Fig. 2. At least the free
ends of the ribbons 7, above the particulate material
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 fibrillating means.
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inch or nore. The fibrillation, which is done
mechanically 5 during the manufacturing of the strip,
provi des a ribbon which resenbles a hair net, that
is, the resulting fibers are interconnected. The
spacing of the rows of ribbons is dependent on the
activity to be perforned'bnl%h§ field. For 10

i nstance, cleats worn on the shoes of athletes for

differe sparts, have a ,spacing on the average of
about {¢§e %hﬁ§§3r§QﬁtéﬁP#ﬁgﬁ&¥%Btmﬂﬂ bgéaﬂghhons in
tergscef thebut Shiwjrmswi deForhambeanbal,| HEndNen the
i N J ' lLat§on; to the t f ort to be
P e e e 48 1 s & THeASBRCE dma RAll will
roldpMATRy LowAy dtharsotdenshe shddfemfantie spERErf Sribbons

hick @y SRixkl .SPAst e sHeh S@AY bt is
o8 ated that. mich wﬁﬁgbﬁggc%ﬁ§¥%J??“§etﬂaﬁﬁY%dmore

contenﬁlate% /
memprd e8Rd he tPEREGF e c FififvdERe £he wibbenisoobeskof to an
upribhth@esstidhys ralat Svedpt eipd ak edg20 tﬁ‘ﬁéméﬁ% hYSCsuch
amﬁ.@:Civ.JB%lc? ai%gl.btvve t he . rows o?u to D114

i nches vvoulsg %e Rt ssralre@’%t Haé’lﬁ}%p%rgﬂmﬁﬁlol @enier with
PosEdlder 10PBbdip ofl20p nicBonnctietckRelsat.i velpy: ¥bdeer d,__ib.bcn

Sl TeTe IS east e j i d are preferre
WOuE’J'(telcaus,e tﬁgo\l./nvi e'r7dr)c|§]b%§§gte§on%€? g&r:%°2%1'8808a§q¥%355-
Anyn4iReRaEEBBorRf atheesi MonRarigid abndsi sofbett efibbons
woulbiebd drsterhbpag ﬁywﬁﬂéc?%%&ﬂ@ﬂf%fﬁre&ngsgﬁﬁsﬁr&; the

_particulate material when they |ie over,
.plahp,gl %u’-ng‘ti-ri afRgs T8kt 9 F%@.ffz.t%tsqﬁﬁ'asribbenfsr emy be

1:lendshese hetdfbensd 7sofhova Benfamahc Wl £1 FBLALAN G or
par@ookaiﬂkséaﬁéetﬁkgri"ated to provide a denser
e

appearing pi Ce the synthetic grass has been
i nstal | & afgcorkanas i vithastbeerppesend, iheewPdsnof the

o e, et Rl ot B A A ena
ges etween ive-eighths and +two and one~quarter
inches apart. The row spacing depends on the end use of .
the surface, a smaller spacing being used for a surface
that is used for less physical activity, such as =a golf
green for example, and a larger spacing being used where
more physical activity is encountered, such as & race
track for horses, for example.

The relatively wide spacing between the rows of

ribbons has several advantages. The wide spacing reduces

the tendency of the surface to compact. If the tendency

to compact is reduced, drainage of the surface is
improved. The wide spacing also reduces the amount of
material required for the ribbons. The wide spacing
further enhances the playing qualities of the surface. A
pPlayer playing on the surface is able to obtain better
traction because the player's cleats are better able to
dig dinto the particulate material between the ribbon
rOows. At the same time, the .cleats release better
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It is also contenplated to mx the ribbons in terns
of their thickness. For instance, depending on the
type of field required, i.e., a field where the ball
will roll nore slowy than others, stiffer and softer
ri bbons 5 could be m xed. _St'$fer ri bbons woul d tend
to have nore nenory and, t efore, return the

ri bbons back to an upright position relatively

neHif, "Rl sy 5 180860 Y PhiaeR phbs tF9va06G qrove the
paritignkabe mAtnbad. dl-usz;lﬁgerreldabsa 10 vehe dwidlee spacing
alfécpr?nékggo idl?néSEJ.QQ'd 85 §8JY&H Oon gg neéﬁdl beﬁ%ré replace

bl nati1 on ese nore. ri |d'an t er
thﬁom@vs’%cuée&ewmé@ma%he Eaﬂnecmarroequhemmm bhe rows

td r‘ﬁmseig{'.a)éhn%ifﬂ' %QndThﬁltr@ttH Oﬁna%t B iotlﬁok?tentl loosen

4‘! ese Stl SO tr ons
itbeaéﬁ HF&%??IQ ’oT' ‘iB p%HgBitltYhe saﬁ'@et ufkeosened, 'raisea
maazooralhneani be tdslpeesed!, |iAveahkan, of h&llf@v\f&n% O8ebris,

arfd PPOBR-AR oRPRCEREPAREIA Y Shanfer ' WY 11209%r e

et Ween 11 ve- ef Gnt hs an ELIart
sugfade The rmt@‘aiﬁd]g angenddium tmplaademwtof Afsts are

rédlﬁ:e"d”faoﬁleaw&@ | €5aeRAE r@l?ﬁ' Thak dsforea er uGo sew

surface IS use for [ess act|V|ty

adjaceny) ?urgeeen &5 Je‘i%ﬁpF@g%% wraw@eptssa”@a@ng bulky

sdmingived mbeee spaaee Physreakdadt ifdd Ve hé seam.
encount er k for, hor for

race trac
exanpl e. ggéTﬁ‘gl’rgetl t?gel %an’eba’aiaaéi Nisg b%fﬁ@eﬁmt himportant
ferdwsref ofr rchleormmtseneral'rha@lvmehggas "ﬂ'heow dhe ribbons

Sgﬁpa@glgeduﬁgsd ﬁ%ﬁ@é‘dfpé.:ﬁﬁ %t‘neli} gﬁgt er 3 to the

npact . ency foc
th@rlﬁ nﬁg'@eofe{lﬁé s]u7rif ads jat |Jrﬁﬁ$)’t‘/edlwm \hhdae spacu.ng; npn

beét'v.fééz{ ediHees J:tchﬁs a'SDUStf ot i BB oM elaindd between

r

he ri bgons aci ng fur"t h"er enhances t%
thﬁefy.% qF A t?’ef&eﬁf RRFLRE. A" pl ayitie plapeky " of
thieher khinbas e rieangrs aaebwelanalﬁhm-t-@ﬁarté&@t iofh BACAWESh and

fﬂd&3fﬂéﬁéé Sw&kﬁ?%&é“§55¥££§rrngons being used with the
surface having the smaller row spacing and the larger
ribbons ' being used with the larger row spacing. The
relatively longer ribbons, as compared with those used in
the prior art, allow for the use of a thicker infill
layer 9, thus providing a more resilient surface without
requiring an underpad. The expense of an underpad and
the cost involved in installing it is thus eliminated. A
thicker infill layer 9 promotes better drainage by
creating a higher level of water, +thereby creating a
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
surface and minimizing abrasion. The ribbons can project
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dig into the particulate material between the ribbon
35 rows. At the sane tine, the cleats rel ease better -
13 because there is nore room between the rows to
nove the particulate material during release. The

wi de spacing also nmakes Lt jgasier to |oosen, clean,
and even replace the particulate material. There is
room between the rows 5 to insert an air wand into the

yRhekreal ftr@ngeahby-dm&@r iin@Rd @ hét ﬂp%h above the
r aj n e

htly._.The | opsened se C
inébll"gect ed™ iR | HERESEHi rP an ‘aeb‘r’?é ﬂ' BYEFur®@®y range
bebweéant rmxdaaalnldng‘.mrbénchﬁse ﬂependﬁ.ntgheonsthﬁac:@nas use of

d 10 d
th%ﬁ%%v%%cggac&wésglaggé‘?rgggggraclgfa‘éslé r?o sew g?ﬁée W of
abeukf &t sErirdasthegdengthni thbuof ckbet midhnnky

Seans si g MhaGesPareoks diovl deflatl’ ddes2aM pHiGeraniy

| engt h of e ribbons 1s also an |
Coﬂﬁélﬁﬁﬁen%l Bdxthige |@fgeh kard sRnthe FHBBoORS islica, and

cr?Banla.%aIi‘ﬁ gr&hmca:ﬂ@m ki n@:z"ﬁ%@@x‘iiéaﬁ.@yt Reroung

ir fr s 17 at Ieaﬁeﬁﬁ)avm ce t][:e spaci ng "A"
CIPBPwe it r b 5‘”6? BEBE Wit eFBBI ypﬁé'ttv%é'éﬁas are
rotihdee ,and miximidagt he aﬂqimsmgn" A" anthe | abgbh "lessening

o ls ribhans SIEReli @A of a
Co‘lg%ca:'ﬁtta:\'n 20 five ?’%g rn%ﬁst he ngrrté@L |%'b flso wet
eapdpng thesehit @#%’eﬂgs@m%w ngF‘Fh'éhgml I'bher Perticles

' arépaélgg adls & hey 41ed r td' Bhens b%.‘w%@r uged Whbth dffrace is

| ar. r ow spagci ng)é reI at | vel I onger ribbons, as
h P

£leg Ereﬂl’v\f? C&é%b%ﬁ Tt Ry © nP¥ oSt sreadily
adhbeeds e taf ahtaJﬂlrbahdem‘lblarZﬁdwsr 9 THEIS garidlidy can

t h
raﬁﬁcg{gr:ggtrje %%ee%xeﬁéséeéggo\gr# u%%erpaggalmrjlsg?ﬁgggo%esrl but’
prefiesakedy i are nbta&Meleng fiiiftgenhasdelthdiniay eWesA for sports
whéab.bc‘é?cfréé‘i%ﬁl Ea?éﬁ% %ﬂﬁ?é eéoﬁ%gﬁ%r ai hag uméace is a

creatin er [ evél Crea
faggop gﬁé# lp?’@ggerlefﬁ@ad afrr%rﬁ:mF&w m%éﬂa%eoﬁbﬂrﬁémn is

not a factor. The silica sand could be replaced by
graded small rocks, hard and heavy granulated plastics,
or other hard sand. The cryogenically ground crumb
rubber could be replaced by other resilient materials,
such as cork, styrene, epdm rubber, neoprene, or other
similar materials, if the particulate shape equates the
shape of cryogenically ground rubber. In some cases,
some or all of the resilient material could be replaced
by other materials which perform specific roles. An
example would be usihg perlite to replace the resilient
métérial 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
relatively ¢thick surfaces the layer 9 of particulate
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surface. The | onger ribbons can also provide nore free

ri bbon above the infill even if the infill is thicker,

the free ribbon providing nore protection fromthe

sand and other particulate material for players

falling on the 35 surface and. m ni m zi ng abrasion.

The ri bbons can project -_1 Sanyv\here from

one-quarter inch to one inch above the inf ill. The

thi ckness of the -inf ill |ayer can range between one
ma@é‘ELSQUE:alnn ' b u

surf ?gfzi%fﬁagﬁe?'gll %1%1 fagagﬁl C nesst]'%er" lgyers sub-
la}é%u W?’H % %hﬂng%fbetlhehl pisorshoviihein Fig.

, | ayamra; ofsmpame:c ubare.ilmteﬁ | @lndpr eher abbyer CUHIBBPer 19

r.d ,sand, such, ilica, and
genlrgae[q{y ?gf}ﬁ:&ecsr ukB r gf‘ % Br BRRA 6apipage.  The
palgtwhqs c;mn'thﬂ: ubbeer sswheleyeed IEcogaed e mainly sang
wit@r & ghesnars 10 E’%ungﬁéﬁe Iflém-‘gng abras n atrrlgsgl SO

Iessenlng conpact | on ess
UPRRY t iFHREIAYeE we? weildr cempohygea élaurged'r apaag&cles Qf

saridil tbebind® wathi A rab®edt Sﬁak%ﬁ%ﬂéé(el yUts(.{nde or%.:.nly,

if ot surface i.s flooded since mcroscopic air
oz b%%?’és 5”? §§ r SRSy §Y§&he?§§li4¢%stﬁéermmdof the
suzpﬁnd:ecl es. The particles can range in size between
f our n y but _ preferably are .
bet ween ? ?t gsen f‘gét%n%ts ’ﬂ%gﬁffa(‘f‘rt éy RWtédching the
Cibhensi dnbif tﬂ#féilm%y@hemclbhtrmmmgthéebaukﬁa@e rémiPer 3 in

" rowACEOR aftew%%é@%rb@%ééurkxgge%gaﬁ&%e agéia ion o

not a factor e silica san
on%}z‘b‘? | BREFks, thaxe abeinnvg grand arébbons per

ingH aghi Ceachorrobhgr h:ﬁ{cf’el zélﬂfé -ﬂl%k%rlé@ge)n' 82kl Vtufted in
un [ er u er ce

Pl ine BRenite’ elBEk" 2° . Ber\rorkstomim 1ts back

side bber adhene enbe @rlbbnas 25 she |backiher imdrbedf  The

entliit® RPdLkEH ahsm%@:p% L@éeéf,gtagdshape of

cryogenical 'y ground n Ssoie cases, SoOne or
ali of theefeEprpblynt lh%%v‘ﬁm. coul gnBe el dibment of this

invention, using a porous back:s.ng 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 p_assed, upside down, through any
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
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
3, against the support plate 33. The fingers 37 are
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by other materials. which performspecific roles. An

exanpl e woul d be using perlite to replace the

resilient 30 material so as to reduce conpaction and

possi bly absorb noisture. The m x of sand and

resilient material can vary 6de_pendlng on the end use

of the surface. Mre rubber used if the surface

requires nore resiliency. In 35 relatively thick

t I r Jdculate - 15 terial

A ied o bl SRR Mredte, TBelL [ ang are
adjyst@facd® thRGRACKkPAg mffRges, hetsiemm i@a€hy. padr of
adfwvent Srehs e et oG h’éhépri?éc%!gg' Whpdd 2. A

having Ja pajticles to_initiate ai nag
doGtQn, %ﬁé% ﬁﬁ iﬂ&ﬂ tedpabgrs thecofiiagpesned il ynearer
thesaﬂﬂon\m tdf atneshnsugzaa:safwatlﬂarf OfhaifO b%%4@nt YaPeihcator

p s rise larg
meapartl que%{_%f oé"rf)é‘f%%n’gf:’ﬁeoaﬂ?gﬁn?‘ﬂe "?%%Béf‘gpdﬁ#—%tesl e
ontgsi hgensdomy liha(ﬁéwqcsalﬁﬂrmtbesbm&ﬁs|ﬁi@th just in
sxdfduges dle aBEtce! Biifae 18 05urface NG, sprface, 1b's,smoved

manuf act ured by attaching the ons
to ¢ hBf thtuEh Eife %@W}’lng-%%gr 33; numdcms Shehalewiee 35,

thasprassﬁ et n@&mﬁia@ eighiBS e 1 |

p1ddlEh §;a€§ re belng 210 %?bgggg'QH?.qg £he pdoctor
- edc tfe FPHBGHS ?nQTela%Gft ¢r1aqﬁxn§x. the

nanmew b &steag) rﬂénbef 3than HeckbagednenbeEs ba%aﬁi e not

’ codrdnene the 'dst s L g4t he %Ck' ng g%g%::%{)l gontain the

entire PBacki ng ne can “be ¢oa
rlhhﬂ%vaowﬁninmaémm%m&emlhhonmendQOmmv@ﬁesm rows are

cox#.ﬁ*é& 4y PEROUShBackHRg 1 RBMD POk On
ackln menber, are coa%gg t?ﬁﬁéﬁ%%ﬁ be teféodr%?%ﬁﬁs the

edite Wt Pagking conemhes wBth t HTke fingers 37
preexdmlr:ll resdtindie npickd Dg1 meniger §roxﬁf tc‘%végfnb' bﬁggs %arrow
arez@“ﬁiugkegﬂéqﬂgéilﬁglme %%e fgcent the r;g%gn rows
5. As the member 3 moves away from under the fingers 37,
the back of the member 3, as shown in Fig. 7, has strips
45 of coating material "M" covering the ribbon rows 5,
but adjacent areas 43 of backing member 3 are uncovered,
because of the fingers, to provide a very porous surface
which easily drains. The coating applied by the coating

machine is much less 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 applying the coating in
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
relative wide, elongated areas of the backing member
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25 standard carpet coating nmachine. The coati ng
machi ne 31, as shown schematically in Figs. 3, 4, 5
and 6, has a support plate 33 to support the tufted
backi ng menber 3 of the surface 1 as it is being
passed through the nmachine. JMeans, not shown, are
provi ded for nmoving the 30" fenfer 3 across the
support plate 33 fromone side to the other, as shown

arrow 34.in Fi As e nenber 3, noves
urg%?%ggdt hgngupﬁ‘gruﬁ ngPx_é%ﬁ@ c’l"g1 Sfrinage. Coating
rgbhb- bifkediifferends dicameteas a:rdnﬁlyd 0£1s§afﬁ>élﬁked to appl
thdNgBLE 1 which rest on top of the 'bottomof the Y
acki ng mber 35 3, agai nst the support plate 33. The

fingers 37'5"aréccqmiaraa?ugtietmeaa@tloetheammdh.mgnt of the
idesneetr Nelinddd £ UIHLIe PLAGH APELLI A8l o on 1o

bet\/\gen eaﬁg pair of adjacent rows
SurfacgodtHr JPHaHnpotihe | addmedmborbges of

samaéenmcstfan@ea&eh % thsebient fedde fi
ack pl i,cat ans 4e0 are prow%osgf &P Fig.

o Lhan Uil e S
appl YRG0 BTy efFal PIfCenigdete &&im- Bdd@ining but

spree¢deapBrtacedgesi t §3wi &S, qmshduracérf'@gfs&ffa*cﬂ? sections
ockgr ,ol e aer 3.1S ve to th

-}rjl gEg ﬁgﬁo%igﬁ%és ed %geré%d‘ B¢ he cEe38 bandnp8l has

rQupht Brig ﬁﬁt dyfhed: Ml%lethﬁarﬁBech-wvl tihsi tcentrhe dosé®ion 65

bt age 3:91%6&% i énl Sitsdorﬁiﬁea@lﬁé' %@%ﬁ?ﬁggalﬁt %Be The

avéogg/ are ?p% the back menber are’ n
CEbVeFBd® geFslegat %*%W%a@ khecmigem $Be 55 of
the b@mfa@@s ﬁet:ambtﬂe rsbborarﬁildShénth&Q;s_@ OVSHERE 63 in
h]% Eé’r‘lﬁ -t&? ggag material,,L'M to adhere

ons he bac #gavr%n%eii"gfeﬂ?é‘tf FREPYr 3and/ox
a pﬁé@@ﬂr%t e ol e ficgm ItMé fx tlbonser ¥ hg :irhetm@r rgwrface
sed¥eesnd3 t C j ri bbo

57, 199 BaCdduin BTN S F9) HeaN LR S PO 1 aying

nber 3 npves away

f’ﬁ%\%‘ersi‘é‘? WzlGlet rﬁai"l)%cﬁeﬁf: PRS rﬁa7nﬁbe59 30fathshmeam rband 51
cari oe Tneeclae Hurdised 4600f:'o£'ﬁtatﬁdb9zﬁaf§5kib " Mahesive wan

oé{ﬁﬁ)'lg.%dt hgn“tbobponorfo“@he wide side sections 67, 69 to
adhere the overlapping surface sections 57, 59 to it.
The fuzzy fabric enhances the joining of the seam band 51
to the surface sections 57, 59 by the adhesive. The seam
band 51 can be coated on its back with coating material

- "M" just under the central section 65 but preferably

under the side sections 67, 69 as well. This prevents
the adhesive "A" used in the seam from bleeding through
the band 51 and perhaps adhering onto the substrate.
When the band 51 has been attached to the surface
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
surface could be employed with long ribbons, at least
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but adj acent areas 43 of backing nenber 3 are

uncovered, because of the fingers, to provide a very

porous surface which easily drains. The coating

applied by the coating 25 machine is nmuch less in

quantity than that requiredig —~coat the entire

backi ng nmenber, and thus additional savings in

mat eri al are provided naking the -surface | ess
foexpandvenéﬂhdkfomachmyniﬁ dpigth hg e ﬁﬁ@'{?rtﬁculate

st a0 th rib ns ha been descr
la?%e cc'{% ng%cou b\gﬁacgbl P&d %%ng_rq:o:long. This
SueﬁaﬁBIeCQ#léerbss usathzzass angtawimg t Biurfddes The
pafti€Rabtiomanee 12N L01E. UndiAPORS. Iae%ag%g @At enhance

bl ade could flatten t
CrPRcREGVINME, nELCHhid® Wé&ﬁmk?BSthétmﬂakamnSemoxsture for

thglqﬂgaﬁﬁd argng QﬁaﬁéﬁlEQCKtHQt”EQ?%%ws 1forun F?Bﬁg plant

us, ¢ f ast __drai nage ating
IOaFfF éi Qﬁ%ﬂ£ter&Hﬁnﬁ%F%ﬁ%SmﬁéﬁxﬂﬁF?BlaéﬁlFanrﬁprm one
or comireng sdhr-hayerdame iitieh pa&tﬁﬁﬁum‘b@dll‘@yérOf the some
nvept,i.on |.ayi.ng area can
%E P_hle En ch%%ér) ace %£e?8l é'iﬁqé%erﬁ‘ specific
gr@ug‘éx ﬁ-es§urt§@@ swatiegns windh hasipetgflth:issarma’ééra.al in

bo@ﬂ@ﬁﬁ $0bELE, ?er%' fin baad é&g %Qb%&ed?ﬂgggg thf.hat it

oi,nin spaced- apart edge J acen

st %& f € ?Foﬁ‘é‘dlc?-%7n°59°raé7§-‘r§e%§|bﬁl yateme | Gheedsurface

 woubé. Sieam}_b'aﬁﬁa.ﬁlley f@\&%fﬁ{[l Ofn.dbgfatzeé’aé' bbogs 6§rén arid.
- tra sectl on 0. .ri ns OnltS W d
1kl Gt 80 2paped | QBuia B DR OBt bt layer of

patrbiandetieetmebariba . edgeise 58 orffs idfy bhew&fnaekmg layer
coéf&tﬂgmdégmgﬁ%daﬂg E%qaﬁgtﬁglgFgﬁgf gsﬁﬁ%lgﬁ&pagal to

central secti"on 65 can have a

Premafref PeAREheIFAVERFOm tThe r imiihong' woulde msinimtee the

am§@ﬁtl OB PArtitulador indekiina 7dnfier nf%ll&n%ea 1
in gﬁ? f|eId The wi de side sections ? ?Hg ayay
s‘%

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
extending in the particulate material.



can be needl e punched to form fuzzy fabric. Adhesive
"A" 20 is applied on top of the wi de side sections 67,
69 to adhere the overlapping surface sections 57, 59
toit. The fuzzy fabric enhances the joining of the
seam band 51 to the surface sections 57, 59 by the
adhesi ve. The seam band 5]1,can be coated on its back
with coating material 25 " just under the centra
section 65 but preferably under the side sections 67,
69 as well. This preventgrathe adhesive "A" used in

t he seam from bl eedi ng through the band 51 and
perhaps adhering onto the substrate. Wen the band 51

s DRSO SHGE ) SHARESEL Brous,

bacfklt}@nx%e%e:?eéﬁés %a&faﬂ]l@l M il eéﬁ”%grr?o‘}&e@{ém%@.bbons p

fromthe ribbons 7° in the surface secfions
repuzsd et dngl a9l agelsn nef71grassancpher eattiow néraughhend

epyARE s TEPR oiE . THFRTRG ., MeP e, AR Fhed TP OF

coa{g{ﬁhm@@éria@ pahtleﬁleatﬁachcaysvf cetkd Bacas ddhi %Jtémber

e ribbons are long. This surface could be "used
oveaslyn ghewroys of az:ebbane pe i cowand mealing oediarial

ov R Na S R A RS LS AR RBSpasHE 58" tne
bacﬂ@i | ghehiBal al koS bQhwsSt 1Y A @ing! ORkterial being

deveT opnent . the "enhancenent naterlals can form one
: spac;recinaapamb Hayprevidet hequrered| add Acant  argasomE the

A DR R R B PR g hi & bt or il

in bottom sub-layers under the top | ayer ensures that
it stays in place and is not carrledby wat er. The
2. - sk f asynthahide b@uyéatqa:mamyqjl@me i niay eagledm 1,

indifafhll o e PRIPRIY TERRK “ffeoet PR liae

mathaekiD0omWie upper surface of the backing member to
support the ribbons in an upright positiomn.

3. The surface as claim 4in c¢laim 1 or claim 2,
wherein the backing member is permeable and uncovered

by coating material between the strips.

4, A gurface as claimed in any of claims 1 to 3,
wherein the backing member is a single layer of
permeable fabric,

5. A surface as claimed in any one of claims 1 to 3,
wherein the backing member is a double layer of

permeable fabric.



20 could be designed to retain noisture In the
material to pronote plant growh. The ribbons would
mnimze the nount of particulate material that m ght
be blown away in windy areas. A sports field using a
high pile of ribbon, a thigk |ayer of particulate
material including cryogenically ground rubber, could
be utilized to support the planting of natural grass
with the. roots of the grass extending in the

6.par il cylairp J@t @iy al:lal?né&—“:.'i@ An 6&?“8%‘ gnssurlf atg 3,

having a flexible, porous, backin nber an
wnareﬂnelthemshmhk@nghememheﬁﬂxﬁs, aremrime|ngayer of

bl ades, of ass, projecting through and upwardly from
Pet":ﬁ@ag%?c?i gLﬁé'ﬁ’oer, wherein rows of coating material

on the back of the backing nenber overly the rows of

ri bbons, one row of coating material overlying one
7 .r owrof suidfleare t @sbord atlheed | Rbonantyo bdifie cﬂnad.krimg4 to 6,

nenber h 0 of co terial
tﬁg ﬁﬁﬁ%ﬁ ﬂﬁ?mﬁgeggﬁ$i%hﬁﬁsa92a ?ﬁm ﬁ@ie fabric
isbaqi@éwlérenﬁﬁhch%d THOV G £630BA0C 1tk f SYILAGL C its
surface as clainmed in claimlIt includi'ng a relatlvéTy
sudfiagke | ayer of particulate material on the upper
surface of the backing nenber to support the ribbons
in an upright position. 3. The surface as claimin

g .Cl aiyn Jﬁ\ﬂf&éé' g, crhekeld the hacking ﬂenb%e':sein the

per meabl e ‘and uncovered by coating naterial bétwee
© badid g rinpsbex dompriges asiel armubie aEyeﬁscbﬁlmaHric,

to.,3, .wh t Ki nb le | f
2ol R o Ty I S0 SARYSEE dSfo LAREAG nDR IR natedLe
pRfcKddi #8. pkddick fuzzy fibers on its surface.

9. A surface as claimed in claim 2, wherein at least
& portion of the particulate material ranges between
fifteen to thirty mesh (about 0.6mm to 1.5mm in

diameter) .

10, A surface as claimed in claim 2, wherein the
length of the ribbons, extending upwardly from the
backing member, is from between 1% and 5 inches (3.175

cm and 12.70 cm).

11.. A surface as claimed in claim 10, wherein the
particulate layer has a thickness of at least two-
thirds the length of the ribbons.

12. A surface as claimed in claim 10 or c¢laim 11,

wherein the ribbons extend between ¥ inch (0.635 cm)



wherei n the backing nenber is a double |ayer of
perneabl e fabric. 20 6. A surface as clainmed in any of
claims 1 to 3, wherein the backing nenber is a triple
| ayer of perneable fabric. 7. A surface as clainmed in
any of clains 4 to 6, whekéin. at |east one of the
| ayers of perneable fabric is needle punched to
produce fuzzy fibers on its surface. 8. A surface as
clainmed in claim1, wherein the backing nenber
GONPr | 0 I ofnhaby I
an§PP] 45t CN2 e (NG, WO ChnbO L er B TS e fefate
mapegdade fuzzy fibers on its surface. 9. A surface as
claimed in claim?2, wherein at least a portion of the
particul ate materi al ranges between fifteen to thirty
nmesh ( . hﬁ%?ﬁI' i (P ur,
13éceHas C g%ﬁ%dq%%]gﬁgﬁh1 ) %ﬁérefﬁn?ﬁg %FS%SF%A%? t‘% 12,
wheredonschexrdbiory havandwidthnthebdsrkong -imailferof an
is frombetween 13 and 5 inches (3.175 cmand 12.70
inghy (1777 AF“Z\‘ﬁrface as claimed in claim10, wherein the
particul ate | ayer has a thickness of at |east two-
thirds the length of the ribbons. 12. A surface as
claimed in claim10 or claim1ll, wherein the ribbons
extend between , inch (0..635 cn) 21 and | inch (2.54
cn) above the | ayer of particulate mterial. 13. A
surface, as clainmed in any of clains 10 to 12,
wherein the ribbon has a w dth of about one-half of an
inch (1.77 cnm.



