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0 I 1 T U A A I Y O (O B N I
SYNTHETI C TURF *166166* Technical Field This
invention is directed toward i nproved synthetic grass
surfaces. The invention is nore 5 particularly

directed toward inproved,-s¥nthetic grass spor

surfaces The invention is al so dlrected tomar Hmmmwmmwmm"

nmet hod of maki ng an i nproved syntheti

surface, and an appaﬁﬂmﬂiﬁﬂﬁi_cﬂﬂﬁilng out the netﬁ@ﬂ“'
§ JAWeps | QB is further directed toward an inproved
grass sports surface having playing |ines
f or med |ﬁhFFs dayeith¥oRcelind FFeCHREhodosR TRk AgPTroved

synth@tid negraiyd acgurBackeas ound Arhe Synfhedi€ighasdis more

sports surfaces a Il known.., 15 Th are
parPaaiet bt Bire ot ede Tt i ee HPERVAE, aSYnERatiS arass
spoweld §ﬁmﬁaaésandmﬂnchnvequmuaeigr@hsoddakeaﬂed toward a

intenance, at ur s G ro
metfRd" I paReringy Al drilrgblst SRR 0 dits 8l Mloorts
Surfymmet landyr ags sm@arai;egf sfend Qﬁflt‘blMarOumcrﬁ-h@et lnerthod

The 'VHh{ESn”aEEVakuQEE§$ Suifr 20883 ‘kb&ﬁ%dregﬂ'rEmﬁioved
mal nt enance, - and can_be used in, cl osed
Symﬁhﬁﬁ%ms ISHEE STRRFEFi ¢ SHTARCR urPa¥ERIc oM XENT ond ines
fortleSLEhPSi 105 tbbbhanstate syunidhetd Cameiiad , o€XiesIdiAGg the
vertically from a backing mat with particul ate
1ingd FPEF2FR-i 11 ed in 25 between the ribbons on the

_Badnﬁroﬁhd girtibons of synthetic material usually extend

a short h | i
Tateri al g&ﬁ% % i‘gs%l gaJcﬁ:yLe% sgt?:f.éggéég cYlalSe11 known.
Thepar aF euluaed nhPemieH 1 3Rk ol A UEGHD I SRS s&ﬁgfag:@sshmﬁch do

no@ys{f\@ﬁdofu X@E’Q%e t'ogglééa&:r.s aﬁ’at QHich; §e§§19§9,a 1&7bat deal
an

Of(ﬂﬁ¢FF§8aQﬁﬁﬁy %&E%flgﬁ ugRa ?ﬁ?fﬁrﬁha%aﬁﬁﬁiéﬁant grow
wel heéh nphetilyl sor Enldhowenicldded. sPatést stt337nd83, The

synilgr e gra%s sP¥ealBY OLeBRATPLS. (O R T B Cretter

"than the natural grass surfaces, -do not requlre as much

maintenancér and can be used in closed stadiums. Some
synthetic grass surfaces comprise rows of strips or
ribbons of synthetic material, éxtending vertically from
a backing mat with particulate material infilled in
between the ribbons on the t_ﬁat'. 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. 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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resiliency to the synthetic¢ grass surfaces, and the.

frreerr reer ereer reeer ot rerrr rerr v

*c00002* 2 surfaces are often laid on a resilient pad

to provide further resiliency to the surfaces. The

known sand-filled synthetiﬁ'd¥a§s sports surf aces

have sone di sadvant ages. The surfaces usually 5

becone hard after ex&en ed use because the sand,
suﬁgﬁﬁﬁﬁléﬁfrg S5f PHHonS? bBcIRTitdRpictrad to provide
fuChimeac tregildenays td ntipar spdfeeaise the rows of E

ri bbons quy cl gse .t et, and, the sand.
cannot sg?lggd %ﬁé‘f"é‘atsaé‘% (p‘ﬁ;\?%ﬁaaﬁ?a%}ﬁtﬁ& u§EFass sports
SuCSmeEst | g Vel seobecibsadvapdrgesl) berteseulEadtoStsually
j L b, -t S LS, rn_an
beSBaE NWaPh e dd @Q"aelhgl\@tﬁheﬁgg éae%eaQ.{éé \%ﬁ %%8, between

torn off the ribbons san even
thgar HMA at@f naf dPPaRsSeonpregesesoundad sined . Compacting

patis Cl g8 PUED, abdCieasand CRRRACEEON, urface

ozbecones gﬁéﬁ?essiwgléiharder and IessBFegff%gﬁpg Thes duite
CleEeerPIrNERce FREhERSrFERE S2RMRE &REE2dne igreat deal
lates=diad dumﬁng)qsaLitieempHaiﬁﬁgfaQ@ﬁ>abéep?%gomgl part
r ecayse. ¢ r esi nt pads, if used, !

begﬁg%ﬁi ?%%%apggsﬁ%deggﬁggfnge08§1nggﬁengﬁaib?%nnﬁaws traps
debnrds r eppEBest t¥rnhoféorpaet edbparis Cuiat @he sand, even
hEa8at ekipg | 29-8Y8Rl 088U fj [ ifficult :
w.b;ca se O#Q%ﬂe'gloseé spaciﬁgg%? tﬁémPgﬁﬁg% rTBpBHEd sand
PAFEICHET equifE-BxpBnstRereeg@ pencorPaenbor, arfthe surface

" betepleace pritgyroapies B¢ PREEHOW abag MLel alo <Qf QUEN The

lgosen it, and this adds_to the cost of - mai ntaining
Pefﬁg’ré“u%r’%%%e.c’gs Bt hePTHPER erhsni SHAHHe2RABwn and it has

lezygjnlagii plgnaismgf lgamli’sﬁeéacesh'rlset h?;;@fg@%gm 8fiso become
gai-ha tec rough the sucf.aces has .
haffainage. VAt gte ol\?\/&'c%%%e rig' e res:.l.:l.ll?gﬁ%‘l P+ adifedqused,

general Iy been sl ons-are

s1e¥lEnEahlapFe (G BRem hegonbhgt denmer. ankdmeral and
- rephackeaidom df t Rndicddpsepbed %%g\#gtc{hofapgndrhggerial , or

[a to_bond t of the ri

yer Q? egds . :
even” loosening orf 1t, 1s difficult because of the close

spacing of the rows of ribboms. It can. require expensive
e‘quip;nent 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 them
through the mat, and then the bottom ©wf 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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the mat. The bonding | ayer is non-porous. To provide
adequate porosity, the coated mat i s punctured to
provi de holes. However, the particulate materi al
often flows into these holes, plugging themup and
thus reducing the 35 drai nage3squalities of the
surface. The loss of the - 3 particulate. materi al
into and through the holes also requires that it be
pacplievddton: toptexfiahe imto addidngthooudte cgsé dHoles ailso
iNi gh u agtion of .. the _surf . '
e o e s e PR b b e adiing to
thesEerbe of eRadnEeipinshr tless nguqpfades es. Qepaction of

thaf khirgh i tAh s oyﬂﬁgsl%%ndnoﬁﬁaglees nor e rounded
t han angul ar, because he rounded particles are

t hought t FROMAEROYRss SHAthals@ | eSyTiBcas onalswe have

rémaﬁ:a@@mnpbe&onplhymn@l |@ﬁ@.mﬁ.:tl]é)s pa{ Lwaaharia/fiﬂbfad with
an

th bb | tl I
TRkt (e B P Lo Y o LF POt et chfghlar, because
thksarotthded gsatyispasedatienethbhbtits, tbf genghedt efless ang
c§@le el | Yolil Poh e HLA 5 0000 D10l L 8872835 e

rass release 0

. parfzfxp@matrlm Hh@nmakhﬁg plaherg onre.heorsl,uyf ackigit By longer

cdibhf irud ttﬁﬂekneaag%rfo%héh%mno@ 33/ f]t?:l.g@]}]g{gsﬁ'nla&erlal.

If a pll_h%/ cl eats do, not rel ease
AlFPur & §}%ﬁelyaﬁEP€edorfkﬁ%erlPP% alEorpaetirated, can

tigumdyt hetipf the dclidhese snal 6&5 mﬂ-_et £3LeS 8sSQAMRil1y as
area, h:? gh% eJ_sn of 29 tage sh ot b g\ﬁnel eased or

I5PPSve ch=*SGr €3 er e’1’h8 ﬁﬁ‘ RO hedifE icult
agdrftaebsng\m Phayb.ogel ¢n spheedsuoimod mdiwngifHixult and

_déﬂ?é@%ﬁﬁ;t@ﬁaﬁpef#enpfpﬁay&qa 'g% b?kgsgron]tgfo lyqayer s

s on 25" natur asS.” ‘'The

ciBatEd 9P bFGTs ERLaRECarP2Slhist ls%n icPuldwindsicet dnte leg,
anklkaceotorkmes ol | i g bRbk, atlBus Bdwar seb¥nal f€LLENGF the
ggze% y| ng gua I|t|es of ,the _surface. If the surfaces

rerpl oy %I t PSP ?EEFFFSM Seam -area, the chances 'of
the shoe not belng 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
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
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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‘base pad, balls bounce nore on the surfaces than on 30
grass, subtly changing the-nature of the gane. The | ow
resi stance surface also nakes it nore slippery for
tennis players. The known surfaces have ot her

di sadvant ages. Usually the i hbons enpl oyed are quite
narrow, and they 35 can curl creating an appearance
unli ke grass. The narrow a ribbons al so abrade

rlBBGhGr aﬂE&ﬁHaﬁkéﬁ@rléagh@E capg,d segs act i
asg surface, .The cl ose spaC|n§ 5?£{§ e r?%ng can

lngfgo SaTEPIREACRy Rfsi he oRUpERFE s  Thkl icipse spaC1ng of
thel i xlipigoon rbwssuaﬂam63cd&§AéﬂﬂéH&H53éErEEthnVSHt'OTayers.

f t he esent invention to
faihh? o anso#gn%?ggeg sfrﬁ%éﬁ‘l‘g §F&Ss sports surface
iemd renmmins nore resilient
for a IQﬂgeg p dof- knomn nt hetic
raé 10 Surfsasd’eljéé) P?I S?HEE Sf%hqcrrh%upﬁ ¢ dp¥ention to
Pr%Yé taWn&@mﬁQ%ﬁdtéﬂﬂﬁhﬁth|mnam$dsgﬁﬁm£tSQﬁyg§§ that
is spmots Si:léfsaﬂ.ﬁ.f‘eriﬂ'mt ad@ve-dgRiqued drai ngge £
logégpertles roved pl ayi ng pr Oper |es Lkient; ;for a
y an&ther® %urﬁ P ehe prieent knpwpent $pnthetic grass

supfagede i nmproved synthetlc praylng surfaces that are

: relatlvelkl S|ve to manufacture, to install .
and partlcularla%:)&m%1ne fafkos& 9% §H3IP5%§Pﬁ§rlnventlon

~to pBFﬁgééleoflmq§ome@Sgsmntmétu.n:ve_ma@sﬁl ts@dlftgé“gﬁrfaces that
ha e Niies+6vekayhags SHEEAC (& ]SS Ahrasive,
“ha 1 v J.ﬁﬁb §§ogé%tt1% mproved playing

easi et to mark with Iine aas] ef
PTORRT hif $Spur pose of the present |nvent|on to provide a

met hod f at nald ngy@ﬂe eHAd JENnt 4 QE-BUE."% e prgﬁgnt present

on havin nprpved dralnage roperties
lndéwﬁ?é]}é For %5?9 g TIRT?YHe ne"'tiffbfélhe‘tlc Playing surfaces

that are relatlvely less expensive to manufacture, to
1nstall and particularly to maintain.

It is still another purpose of +he present
invention to provide synthetic play:.ng surfaces that are

.less abrasive, easier +to mark with lines, and easier to

Seam. _

It is another purpoée of the preseht invention
to prov:.de a method for making one embodiment of the
present invention having 3.mproved drainage properties -and
& machine for carrying out the method.

In accordance with the present invéntion, it
has been found that an improved synthetic g-i:ass surface
can be provided by employing relatively widély spaced
rows of ribbons. The wider spacing of the ribbon rows
reduces the compaction of the infill that normally occurs
with more closely spaced rows, thus extending the life of
the surface with respect to resiliency. Reduced
compaction also ensures better drainage. Wider row
spacing should also ensure less wear and abrasion of the
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spaging g

I'n accordance with the present invention, it has been
found that an inproved synthetic grass surface can be
provided by enploying relatively widely spaced 30 rows
of ribbons. The wi der spacing of the ribbon rows
reduces the conpaction of the infill that normally
occurs wth nore closely spaced rows, thus extending
the life of the surface .Wi®h-respect to resiliency.
Reduced conpaction al so ensures better drainage.

row,3 aC| d alL.so _ensure |l ess wear and
xi Qgg 2% tfer{ {-]H? g‘t}gj ngtté‘rﬁjlﬁ]‘gr{fﬁéel ignel ofiinhmeizing

abrasf on
th%urfparm;aiamlnmorf nr:zbhgn tdheeb £16MBdr 0B 1Of a £ FbbRY defhbSct 1on

f C and. dr ai W der row
A PRk P L85 i e LiPo dbter cleat
PE%FT-E%J-PI% aé?‘%aillsl@@Sr sheaseleasiserto theifelsbMY4dY, +hy, o

FEv phay vk gys sqq{glh in he rj sk, of
lmi# uryg Wde?‘ly ég%gﬁ row s%ggfg‘%g %éﬁi CREethsl misk of
Ythe ﬁﬂerrac"eﬂf%oazorpwﬁﬁ@eaq:mg t:taely amb Caugba?o%lls on

thd hE&rfldﬁH Oﬁbng:cpj_pymag.equﬁik@ esh bon ro
asier to I%%\ys 'H‘]e%n grass, thus

so. makes |
lmpslg&ﬁlggl a?aiea%f’grlcé‘fa bgf‘?slt do‘éédgFarJflbbooorqaamt Sspacing
alsamdmabea ehh emsiept ate |JIoosé£‘ﬁdetEhél BQQ&i&Y‘!LéPQC'n&gcerlal
£ al g0 r asi e yers_yhen contacting
1= deosedsabies sialle i e ST
Wi dc%"sl EFRRPR e HAY héP@@rlﬁw:eaJJsp acooiwease abiAsiBR to the

playesenividly eebn®actilng 18nkAas salsq heen found thar an
i proved s n%ggtl C gragss surfﬁgce chn be "8?’ de‘fjllb?/on Tow
A< IBRT /T atol &fam theusurdiaoe as | ong

as the spacmgcbsﬁaﬁe& t et hl OWs Of .
hasprg.i%%t brév%{ﬂ |f%nn?gp gxy ri bbonéa ?%g‘?%are q&vtenqlo% it
nmpared to r fr HhpliRRECvVes TREREDRGEC grass
Surrﬁ%’cﬁ)nsl% | b®% aprhviRked Ilayerpebvﬁﬂﬁng:ulﬂtgboﬂgat ¥dAng a
1 HeawsR ca. eI| need for a
soigt V\@w‘%e : dﬁ#‘ $atl of PARENG r PRtaeen the

reﬁ#Ient and make 1 ns
Tows, er %eap&he APEREE: h-aiyvanmfomaempauiym er:Lbbons :

thatnteare ajubtei Abinld JUmPtes B ti8Le dfi‘bgggx% Q‘xeocwa uesmepgoyed.
The longer ribbons allow a thicker layer of particulate
material to be used which can eliminate the nead for a
resilient pad and make installation of +the surface
simpler and cheaper. ‘& thicker layer of particulate
material or _infi_ll promotes better drainage because of
the higher water head created by water on the synthetic
grass. Preferably, the layer of particu'late material has
@ thickness at 1least +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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'25 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
| ength of the ribbons. The | onger ribbons can al so
provi de nore ribbon material above the infill for
~certain sport surfaces, 30_creating a nore realistic
grass-like surface that, in “conmbination with the
wi der spacing of the ri bbon rows, allows a player's

. cleats topot d@f‘&éﬁc’?_ﬁe &F@hsuéﬁgﬁﬁlae;?ém%gﬁlc“ o tb% the

also easily release ayer
Pr?ﬁBB&nsﬂ-‘éﬁﬁntﬁPr‘irl | thet e%‘F‘HFOs?‘e@eV\aysth@&Jtco gila®8 surface .

-1sea%dﬂsﬁﬁﬁ@ﬁ§a -t& hawgw0£ﬂgeg%éatfaégﬂk%§ gualities
| oV

I nvent1 on

gﬁg?qgt r esent

Prgyﬁ g %ﬁ? &x?n@sﬁﬁﬁﬁﬂ?%c%édWQﬂﬁhvéhe ribbons
arenmatthetheld ai ndge goabicdatice pw@thdathdy, gggéﬁynggventlon

thénQréﬁgt‘§f1 Q$%q§ Eﬂg ri_bhons 5_are at ached. 1n !
““accor dance WI & presenty tFokY FhELRSNsO§f bonding
matepbéds %Pmlaetiad:medtbge $iadlps odf tthmdmag narRel dtrips of

bofBRhikednd bag e gl RS, of _bondin
onate??a éﬁéhgéacg% %FSJE??%%geagﬁegs ¥t &S %ﬁﬂéE the
mafncBREOELeS nce tﬂ?@%t Fhet hmatentiadi rt:é:mS | erffbdiment is
popeugys, the ungaabeadcal eas Ui defar; éce'hﬁpt excellent
dralnage ative Iar

oviding a surface with a re
drghREeRy bet%ﬁe%‘ﬁl‘%ﬁagr s SEEHFBBoME A | éwsr%l-ﬁtpgeéﬁf large

- sphondigngbetiwerdral tie ge:qws)vmdtﬁd ﬂﬂﬁ%bd@ Ailvel¥ WlLips of
: I en_t he e.invention js
boﬂﬁﬁ.ﬂ 91 %%%’.‘J?il maéo eﬁg\er}%‘rgya? b §’|l yrﬁqtf%’a‘éﬂ'y wide

irected to an ap
POERBEBY at!?ﬁeas befdmeg shetyeeno timmbackiheg. mmnened is also

dlﬂéé'i:@@getcprQﬁeréﬂ)ﬁ§rﬁfﬁsal'§8 %kl'ir&llgﬁneré %/emaswf hg.&ply the

ast one .of. the backing |ayers,
bo?gbpgc %ﬁﬁﬁﬁcﬁﬂ N 9tbers on one or both 20
&ﬂfacesIM@ED@@dzﬁﬁaimﬂgelQﬁk@@kﬁi@sd@yémggso obtained

byq%a';f af'f:ﬂefsag n%é;g?ge%uggy flﬁfé?’ £t tl\llqﬁu%sk %*%}est'hea needle
punghgduﬁgbrlc, provided with fuzzy fibers on one or both
surfaces. The fuzzy £ibers  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 w1th the present 1nventlon,
the surface is provided with an improved infill layer of
particulate material. The infill preferably comprises a
mixture of silica sand and cryogenically ground rubber
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 :ubber 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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Al so in accordance with the present invention, the

surface is provided with an inproved inf. ill |ayer of

25 particulate material. The infill preferably

conprises a mxture of silica sand and cryogenically

ground rubber particles. The cryogenically ground

rubber particles wet nore-eakity than

non-cryogeni cal ly ground rubber particles and thus

all ow faster drainage. The ratio of 30 sand to rubber
la§ﬁ1t@ndaﬂpmdﬁnmthEnguﬁbethamtiakesototﬁant upwardly
whittl f 26&; Eﬁff@@ee EgS'Js}]SBhean FRSER eQy(R8d ﬁeFHB‘E' in the

nore rubber enp e cryogenical |y gfoun
1gss q%s@agﬁwaéf atrrfbnansﬁa@e;eogaerm'ehm ;algwmm@ qubbéties of
th@rlcgdy_aﬁacéess tendency to all ow water, - and m croscopic

ai r bubbl 35 carried by the mater to attach to it.

Thus, the sSULFaGSyss b n RGRIFIRCBheWitbbethe present
1qunntr¢ms uafdlsm perosridias when mmhéuEB®ﬁid§ means, the

.f ch ldge the lLoss of mat
llrl ‘l-h\’}% sgeo#hg: pl %}%r?]{g quael i PLEYST eFacfé“-' the
Sw%ebmcﬁlahfﬁdaccorpdanéetamnlet b€ psesentlines are +the
yaﬂw@gg | DOnekS ASP P Oﬂhée%a‘&ié fbf i FSoft%raTln

| i nes being used to mark ayi ng su%?ace fGFaverse

'tQQNf1§ﬁGrquﬁ?luﬁFEyéﬁtQQV%%ﬁnpl@Hﬁsguéhnasrﬁgeansually

ldihe dywandage tdophest uskd Faellee Wt ehaheothal bebichiniiar
trraverse_ 10 the field gﬂﬁ ular i nterval s. These

MY ar BAISTAY 1 ai SGRTEGBCS tWath elthqi tRresent
irncteiidomn, otthiee gstm‘face neaki nge nepesvBfed N'with permanent

aehor h ent the surface
11T §¥E$§3| o éﬂg}gﬁ%?%%%emJEﬁ%n%snéaaﬁ&f|§F?T@d by the
maé'mﬁ‘-acibn Vrhéclhi e é?ec%eaﬁeaawnm@ne jahned together.

whi ch theTHéCmdﬁkﬂﬁﬂﬁﬂslgr%dﬂ%f&ﬂhi@ﬂ?tBﬁrect$§ oward a
ntlon is particularly diyected ward_a synt ?

Sy AL pER e A FER e (RS, Shaa TP yePadinkng layer

aqgiar aj:a:eal?.e\'hs o:fsoveglntdnﬁt: symlthmi‘tnSc Ir e:bﬁ.BSJeﬁist Egrebresentlng

%dﬁgf‘z’og?é'%‘% DR, Sy L 3RPT | Shmedecicing

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

_ The invention is also particularly directed
toward a synthetic grass surface having a flexible,
porous, 'backing layer and spaced rows of ribbons,
representing blades of grass, prOjectlng 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 spaded
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‘between five-eighths and two and one-quarter inches
apart. The surface includes a relatively thick |ayer
of particulate nmaterial on the backing | ayer between
the ribbons and supporting themin a relatively
upright 25 position relative to the backing |ayer.
The invention is also part+c@ afly directed toward a
‘synthetic grass surface having a flexible, porous.,
backi ng | ayer and -spaced rows of ribbons,
appgpr dsenPFRY ldeadesn otogteads, apeageaif nnathﬁ.@@hn&ﬁérlal to
lmggoqgw‘;gyaiiogyalg_%agaé:kl ng layer. Strips of bonding
fmaterial on the 'back of the backing |ayer overlie the
tufted rovReof¥MaIotRT dfe %Prtﬂie@f }b@nuu.nglhmileyl directeq

too\aeal yieng spethewiel girbhen, é@:?ge@ ”Pl%‘fﬂpc? 'él.ex:.ble,

b g ba k| n Iara{e The iovvs of bondi
2§paLéd nq o R i8nom st arseastbétlc ribbons

repaelslemg:m'ag eblabies0o of Mraye @W?Aétﬂﬁ?ed tox_-v\%ﬂ? from the

[ fur r icularly. direc
bab&%tﬁﬁetzlp%yé?ass égrgf as([:)e AVFng éf*‘l‘@??bl""e reéak‘i&éﬁ]rﬁg thick
laV&yer ofnd - partirulatews mEteyitllet ien ribhens backing layer
BLeS! |Eg bl ades, r.as upvvardl from
E; e, bac ng | ayer. o?’%eqsrﬁr glégji"%gﬁ 9_ Pﬁllglé]tveﬁWSltlon
Ri¢R € I%@er bt B&Fi‘llé‘lﬂ ateyeaterthe am:thect)aaklengnaterlal
cohpyﬁslrfgjpaorntﬂmi‘@edﬂ bbePSddh AL £l at | p
<1 POSL t| %]n O relative to thegbgckl ng Jlﬁé}f/le g\é%‘%n&l Cuiler and
par e material conprising a mxture of

cr yogem Sayygenboadlyubberraumdd si fuﬁﬂe&and means  rubber

pa&m%@ CQ}kL:ﬁ/clgroﬁ' g URD %gega:,]% os Jk:)grlrn ' re: ggfsq;@ss of

have been e from-

're@usbge ﬁﬂﬁﬁ%ﬁeﬁerr@§QQ/t&ceyo@mnax&tyogéﬁwmilly ground

wbbehé&né@d Eﬁ% f# AOE fof hepLu
o rozerbrresu ts gg rub%tél}:aglag?tl%lggéw %‘?r%oY’HSP it is

frgﬁ?flaggf %R s} aflRleEs RAKF dcdesuvidih hsmepther surfaces
lessr jeggadakby wpudithdocetbbafith non- cryogenically ground
rubber.

The invention is also directed toward a method
of manufacturing a synthetic grass surface comprlslng the
steps of tufting rlbbons of synthetlc 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 rxow 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 Dblades. The
apparatus has a support table for supporting the backing
member for longitudinal movement along the table and a
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‘20 The invention is also directed toward a nethod of
manuf acturing a synthetic grass surface conprising the
steps of tufting ribbons of synthetic material in
spaced- apart rows in a porous backing nenber and

appl ying spaced-apart strips of coating material to

t he back of 25 the backi ng me#ber. Each strip of
coating material covers one row of ribbons to bond

<€§a # Ebgé% to the backing nmenber. The strips of '
THAGSmARYIGE &veTkYaRed Wiar tabdd cand neaving spaced-
a;_mfas ﬂ)ifngdafs barld gl dREBEt o URGRNES egrte%éor ggotéehe backing

%gags dralnagg 30 The invention is furt
par Fcurarl’y - di r 8¢fed=FowalPt ak i5sdrsat us fFech finger .is
1Qﬂ$¢?ﬁn@aﬁnﬂamgtwatad]ﬂcémtth@wéﬁﬁi eE A ACK NBeans are

| h f h
pEBYbEEa! e Lomfeludl WL Dot aus of, ém R sagisOf the

bons repr grass

?c}é’d‘bgof"tent%‘r ea¢§PS§upp’©$ t wln.glﬁlheaba;ﬂﬂbln.gs BEIgwgaeéver the
s gﬁﬁior onga Ui nalg ”Bé%@%@hat@fég EP 4ol € G%C‘f:or blade

£k§ devi ce over | the ta §hd ha
%ﬁ%ﬂ B& CRatRS S 6§HQQNEEF%EG§0¢@Eznqﬁﬁlmé mBeerial

arbilcpmrﬁsmnﬁﬁf hebiesst t ke O}fﬁc@f:.rf bh\%‘ﬁﬁ)er ?I?:_wenn the

Iocated bet ween_ two adjacent I OWS
flﬂéﬁ%%s §‘éﬁf%PsprSGF@bfVEﬁPpFQHPﬁgmﬂxﬁ|J@M to bond

-thﬁat &ave @rf t hkébbacls otat h'ehebals&bngn@enbﬁu%cr3%%&1%% the

beneat the deV|ce ade adj acent the
St HgSSEAPEER material and

pr esses I Ha&ﬂ@bnsﬁhﬁge mfggl@g cpfﬂgﬁentt hen[a%_ure of

ggrs.te,formstr each covering att
dlnYﬁg FO\Ne ofrer}reg’éﬁﬂget 0 "fh’el ba@F@lwng hei | Babeavitny the
aqqqmpanmasgoﬁndmadgmklBgowmﬂgupg W@yngD§§§'§§¥éHLon a
pr@fféﬂee@réeebeaiﬁ@ﬁ% %Pgafgegsgfg% ribe T

nat ure of e i nvention t now be
made to tHheg- aécéﬁbahyFﬁgS§n§mq@ﬁpnshdmmmgmbyawgﬁﬁﬁace of

thiel Ipiddait odnvantbeaf,erred embodi nent thereof, and in
whi ch: -

aslidl loASthe LackltRf lp,yd%é% gbl suppor t' tabl e an
ap

Flg. 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 1line

4-4 in Fig. 3;

Fig. 5 is a top view of the machihe;

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
’ 4
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'Fi'g.' 1 -is a cross -section view of a surface of the

present invention; 20 Fig. 2 is a viewsimlar to Fig.

1, showing the free ribbon ends in a natural I|vying

down position; Fig. 3 is a side view of the coating

machine; Fig. 4 is a cross-section view taken al ong

line 4-4in Fig. 3; 25 Fig. i3 a top view of the

machine; Fig. 6 is a detail top view, Fig. 7 is a
bRELSAECt LG4 W Of . backing . menber after it has '
been Coate ;\él_g':sg.?S V?J;@%n BZpl - difWSi eW oPfa séadmps or
riRbogsg therseirstdng hepweadiforfiog ayw@r ks 4l igned1
Aandeliagive iy a’@hi‘é&en‘tﬂ%ﬁzi ey of_the, seam.of Fig. —roer 3.
8 I\/bdg for "Carryi ng odut e | fvelth on*Fhe Ld@e hePpreticulate
mataEiadyr¥scBrevidetheopr dthat b5k imy entdmier a3 S8eM¥Borting
thea Ripbdashas ant han,rdéigxiihlg., 1 i ng_nmenber 3 e
bX@ﬁEngaﬁﬁhﬁfl rows 5 of stripgﬁa?:nggggﬁé %Osltlon- on -the

pF 0] ect I'ng L?ﬁ/vafdlyfromthe backi ng menber 3. A |
rel ativel {hiehi £kekdpdre 9 bhckifid | fdmpard i sulale .

. ’ ; , h
combeiLal o BiQuided anghie baqking member 3 v S SROvRs
o Supl orting. the'r bb_o_rr\% TFinta retati Vg bpktght layer 11
ol on S eRe oaoNer avpbecita 00 G Sope suirsc.

b

| aver's 13, 13. The_bottoﬁ?]ayerel% a%&ﬁ”béoﬁ i6#&d ©orpunched
Pﬁié@g iﬁdﬁgﬁedfggF}ﬁr-opleé?ﬁe Pé@;litﬁ.c 1@;t‘§fﬁg_ast opd a¥€bbons 7
a afite o Weh atheV e &k 1 R§e tHHuche . .
> p%é/%)éﬁ?él %E'%Ofa ri.c. ljlrhi E’l Jéls,?i C Stri ps o FiPBoKE #n Fig.
‘are turteéd ré’l?gh RPERbLBKEFSF mrenber 3 as shown in .

Fig. 2, Phédiengthér dumbkbagh heyses. INiH& tRe. . 4
c dMASKi £19n FERES een ,shown as. 15 conprising tagow? as
1d éyers,nlgf can 2150 b2’ f ored Y ofitéRe be formed from one
ayer or more. One or more of the layers in the backing

member 3 can be a needle punched woven fabric to provide
better drainage, the _fabric being relatively thick if
used only as a single layer. At least one of the layers
11 in the backing member 3 can be needle punched'wifh

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

provide means tb wick moisture through the layer. The
fuzzy fibers further improve drainage of the'surface;

The ribbons 7 are made from suitable syntheﬁic
pPlastic material which is extruded in a strip that :.s
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 angd one inch but is preferably
around one—palf 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 tuﬁts are formed per inch of row with 4 tufts per inch
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‘layer or nore. One or nore of the layers in the
backi ng nenber 3 can be a needl e punched woven
fabric.to provide better drainage, the fabric being
relatively thick if wused only as a single |layer. At
| east one of the layers 2Q 1j3in the backing nmenber 3
can be needl e punched with .synthetic, fuzzy fibers
(flw) 15, as shown in Fig. 2, to provide neans to

beldinegk nmypssfieeabhequgh t h@ﬂ@yefstEfﬂ?gc‘;H%%f :r F%%%Rsn%caily

Lfur.t | pprQve drainage of the sur
?l%%;%%éﬁ?&#sﬁﬁl&ﬁl eggyrﬁ%f'f’&mﬁ%}hsﬁ%&miehthl of an
inghi ¢r imoegtruded in a strip that is relatively wide

and thin.pJhe plastic materjal _is
__pol yet hyl en% vﬁ%gﬁgg‘gggég’{’.’ana'%%‘go’oﬁ 4PR8i orechanically

- durdgigstihe eMapaviariur oy ypEoiienetedp al socke deseds | Pibbon
whiek edden1bbbans. ;e St ri n :have wi_dt h rangi ng.
__30_.bet veen one- quart er iéné:‘h glr%%%on%'aﬁ n%ﬁebﬂfteﬁ‘gtlng ibers

arhy éﬁ‘gﬁﬂﬁ?ﬂnﬁ?‘eaﬁd one-hal f inch wide. The thickness -

of the stThe spasgag ket waen 65,4 YONS; 5Q
are cut fromt Jégggpgsud'esd dependent

m ns he .ri bbons
?ns.:f%% aﬁ'ajt-f"]%’sftt ne %ygﬁufPFﬁ§°ﬁ"?ﬁ‘?hé°‘bac'khﬁg feebdr 3 For
inkhapscal | etleabs SwoBstween Z2Ho 38nebuf by B UEd £,
. i 1 4_tyfts per-inch - 11 beln o
diPeeretdh 9horew WAL 44 %?acc%%nﬁﬁﬂFQe'ﬁ%ﬁ??ggtgf about

preferabl e. The strips are ne

thppesOMar - apmioxRiat thghene- Eapthadl aslekeh OF soccer

cleate. mHie Bé brigbat k@Rn W18 @¥¥3€§$hagb%a%|acf%g is

- . durli t he manufacturing of the strip, provi
0 ebg%tlﬁﬂi cﬁ’f’ré%&wb{:@%a Phi SPRTt ttmt Hes, pillhyed on the

fieddulanidgisi kersonseguenter @mntﬁbe%%iéﬁnép?&f n@h?‘; cleats

theor IiDb s_ks._dependent. on the acCtivity
on bEﬁe 2 ore?rsfedé%n\??%ep#‘gletfg ‘ForﬁlEGWFﬁﬁ'aM,SEPQQEs such as

e per

‘hoggenrGT ity shbedsofcontempbatidr thatereith SPOaES spacing
. wihavena u 8@ BAEeva%EaN of ut . three-quarters
e e SoBe0 £BUR to) CafElpanre tne

_wi%aaﬁl%_%n\g%.s ;(S)fgt gsll cleats or soccer "Clead _
b e b biPE CPeEFSS -The Bpasi ndt sis contemplated
that for horse racing, a spacing between the rows of up
to 2-1/4 inches would be necessary with a propdrtionally
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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‘inrelation 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. Likewise, in -
sports such as horse racing, it is contenpl ated that
much w der spacing wll be _required between the rows
to acconmodate the wi der “hdo¥es of the horses. Thus,
it is contenplated 20 that for horse racing, a spacing

‘between the i_%ws of _ug _ Eo 2-1/4 inches would be
necessary wi g_lpsroop. PRI-GITR ?tefio@rmerbUdmeot‘MOns in
texms 5ofndesic Rehackueby Wi deori Hhitsanaé, | @@Ete“diﬁ on the
+ ephalkf; di! ' ar eferr ecause the_ w de
-yé)éf]b%ons ldorHrigﬁe u??§d2sqé%r'eh5|al %d’“f?cha‘?’]ilﬁﬁér thishBorbl will
TOEMJMPESi STLQERY EA@ratrEeDS bestéEfethemd d8h FiOON L o <

covid@l Be -@Mdﬁorgt&&féﬁr%%f#!?%%ﬂ@éﬁ i 'Eghe!n more

me'the% lie_over, trapping the in
THFi 09 ARPEGSPTRhe FREMTRndshef thebonbbabsck, to ap

upmbgive pblos ifaidn Cukalle tisieary ak Al AYS! 9’5;%;{5‘?%1?6185 Such

j br ed to provide_a.denser appearin
= “E ’.g ‘gélﬁﬁﬁe’%ec JrEdEC a§lBg’§Wi}ﬁ§Y&F‘lge(P »0@fedemfier with
POoS$ibhys Ifentpl ak2@, mtikercendtnickheski bbops aP® Livbon
dd thegof idydd | at b j g steel Qrush or other
e mechani,gal i br?l’?gtoi )régéhsrriega%s.an-& 13" ?to irFQP thickness.
Ay oRPERFA PR 09 xthREer imboes Thgitieramd ofsddiaif ribbons

would meaétewiﬂé@tﬁﬁ?cghedg%@legt@'hté:heg%qafygﬁqag:s of the

ere

field- required, i.e.; a fiél
Plavjig n%%%férovﬁﬁet Heft 4P hefs SBif£f bp swftsafiisbons may be

1:1r.i bbBhest ol fl Aadnisedt - SRS hRHO d. t end
paiO J@V&%UEEménQ@g and, thereforse, rgt %%n ee’—*naglng or
acC

ri bbons to an “‘upright position, relatively

speaki ngin bagpiedantesocitha tha pewsbde antRitkion  tne
rows Bosshadibybes 11, 209 (}‘fij’%@ Wi Jpossibly 100 to *
rank?Q m cr%n t hi cgness. ASo téecri A roig iod\%ﬁﬁlaﬂ’or?avep-" that
BFSm PY068EN EVETRLFRERE niaftdn thbckeess. od@yquarter

Fom
inc . - r_1 1 i

X ©r a surface
that is used for less physical activity, such as a golf’
green for example, and a . larger spacing being used Qhere
more physical activity is encounte&:ed, such as a race
track for lorses, for example.

The relatively wide Spacing between the rows of
ribbons has several advantages. The wide spaciﬁg reduces
the tendency of the surface to compact. If the tendency
to compact is reduced, drainage of the 'surfaée 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
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

Tows. At the .same time-, the .cleats release better
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. playing field. The ratio of stiff to soft ribbons may
be 1:1. These stiff and soft ribbons may be
alternating or 15 part of the same tuft. In
accordance with the present invention, the rows 5 of
ri bbons 7 are spaced apart a distance "A" that ranges
bet ween five-ei ghths and two bﬁd‘one-quarter i nches

apart. The row spaci ng depends on the end use of 20
spacin g used for a

the surface, a smaller bei n _

bEG ace gf‘ﬁgte i%° uBeE S O‘P’Esged}ﬁ/%‘?—%arth@trvi‘fv'ﬁy,tcsumbve the

p;stacg-ola‘uéegnwetbalex@mpi_ﬁg i’iﬁdla,ats_ar,ger BRACIHN e spacing
| r e physical activyity is

A aREE e EreTeh BT edk o aor cesd reven replace

thgaRATL ioBlTke matatiely witerspats ngobel WebwEE8 the roys

B0V i rt I LADQNS- hasngevel antages,  Jhe wide . -
;gpaci T educes _thentendé%%%ég¥ ?ﬁgg%ﬂ%?gcgqxﬁently.1°°SGD
LEonPREL . TF e tenddicySlighédipact iThe edloedened, raiseg

matarrizde okrt hBeswdBrected, PLauada THe Wi de.s C# N8ebris,

l-s t he ampunt of .30 materjal required Tor
agﬁe%%gg%ﬁsgg ﬁ%twn% %p%éf:ﬁdnq ureReeTenhafdes Lhéde of the
- Spréyiary gl | ekxésngled heasdr f abms A r@ba¥eemdiyi No9Ps  are

Lhe sy facery t LN better .traction because
“the pl ayer G)fsl—lescl 22?% a%eggétﬁ?ergg%?e“ﬁﬁce%i g5 neBSiRE to sew
2PAPCREU ot &- FaFer FEC Wk ehooRé babbotit BSutowre#ting bulky

sthass@imdé Morkhepekealss 9 8958RCHA! £nd 3, Decause
there is r@_rle :Loom et ween_t he _rowsto.rmvetﬁs -
parti cul at €*Trat EFF, i h§er &1 akens THe wrlisospaci igportant

fehtorenkeS theedsivaniDoh00Sehe C18AREHANE, @VER the ribbons
7{CRbA%e s 4 Nechal phellale BLe gt Thene, B oo o
etween the rows 510 INse n-&aer PEt Bemper 3 to the
tha.ﬁ.é‘rifl'é}‘e@ohégéiﬁl )17I,08é§n é‘ﬁ:t laal’Edst: ai::?ﬁidé(:amk?e spacing "a"
BN P Al el (oo SRRl e
: -he . gtR "L" of
that endbbremdr thgesr & BeLaRNEhGRM Sq@i Qs iced. s cpn ang
fﬂb@ %h@%é%%“%{@hakﬁg @%g% éé E?%L%%J‘iéfﬁg used with the
surface having the smaller row spacing and +the larger
ribbons being used with the larger row spacing.. The
relatively longer ribbonst'as.cdmpared 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 underéad and
the cost involved in installing it is thus eliminated. A
thicker 4infill 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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radj acent surface sections-together wthout creating
bul ky seans since nore space is provided for the

~ seam The length of the ribbons is also an inportant
feature of the |nvent|on The l ength "L"" of the
ri bbons 15 7, that is, %sLance fromthe backing
menber 3 to the their free ends 17, is at least twce
the spacing "A" between the rows 5 of ribbons and

fetfablp-hiet Waed g &Q:EEE andnsihX EbMegqldhe ;$RAc!
an A'.. The length " L" tﬁe rlnbbongbr a%ngg tJ)‘Sé:lltQﬁl ghove the

infdde. quarf&r sth-cgﬁeisﬁch‘%ndt?G fip€L hésiY%“t I¢atmerange
begh@drer onebkans beurg el si fdaa;idrﬁinsglrfoapetﬁéV'enﬂi use of

t he [Ler ci ng and the er r ons beln
ChEGITIEEREr ne NS GLRY Fow ST b FoBEIgRs T o

‘abbartgewo+bhbnds ahe dorpated nitt Imﬁ hase nsbﬂoine the

prior art [ 1 ot f a.thicker inf.ill
| ayer 9, ?ﬂ%sjgiod$dln3S% relfggiq: Snfesiirie prEferablY
comptgifs requirtwge anrfurdiehpad Shedexponse ef anilica, and
S ol i ns :

crYRRRIPECa fd JhSuLPSE bRy f’ﬁ?bia? éiijyg) promatifsy ground

hus elimnated. A thicker | ayer
CINER T PRERagdShyPrEEeATSfy aPAFEHEE | ke mamhieles are

rouleaby CrRahif@ Ang) hi gbersarRssurgnhead firgum Wai €5 sening
t he surface The | ri bbonps_can

on the. top of on
co soh"'p Urde ToTe rse 2PPBOST %ﬂefhé’?ﬁf?‘ﬁ-eéveﬂ-s" wet
eaisfiethethefriebly | sithngkelraithgef.r ee Frudifiosr pr @tidli pgrticles

- acPr 81RPt gELLOM L@t heo: Sfﬂﬂoa@nda PAfels PALICULA S ace 15

mat er | al pl ayers~f on the Surf ace afdr
flmqﬁerﬁzﬁh@%bwmfsccméq |aomneubba+e;§r cteet nbd as readily

adhiepdrer ecd r ARONedUId @ gdehiteane i nBheaboyertffes can
infill,. The thlckgess of _the infill |ayer can range '

rafgSedt ofEZEndPEbYPSPncHRUT ddRTRI RSN SeVend mesh, but

'pnﬁfenikﬂguatacéeﬁﬁﬁeﬂaﬁeftgGMH&ﬂdythﬁstg e EKNess sports

-;:It; génlgré Bﬁll"tgfte‘rbﬁbé %igge% JJ]‘?-[@Q %égl gne NSirface is a
fa[ﬂ’té?rer%l%ﬂybe@bﬁﬁﬁ’q shauy P{Tlﬁt e Ty anéahdwhans atchsion is

noﬂ:s 8 | Esatoand ceyegesieabby GRAMNIcELYM BUPDELL1aced by

o enlc%fly ground
gra sma 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

exa:nple would be usihg perlite to replace the resilient
material so as to reduce cdmpaction 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 1layer 9 of -partieulate
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~crunb-rubber is preferred because the particles are 10

rounder, mnimzing abrasion and al so | essening

conmpaction. 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

fl ooded since mcroscopi c_aiyflg hubbl es are not as

readily 15 adhered to the rounded particles. The

particles can range in size between four nesh and
maSEYEAlY caRShe Qi v iBLaf grakl ypa een and

t hi ri mesh for o?tég gh\/\rlifil(teé[r‘le(l—)ag%%}él on o?t:%‘heil gféf%r Sub-
layent %t Eu??‘&cebﬁ‘%khngf JIWPernd beﬂwveehOWnur:.n Fig.

2, andvhlmgtgm&&%r\M‘Ipaetabﬂ&ﬁ, oraﬁcs £ NohpR el ag&gi%ayer 19
havhr? Sll| |I__ca andr d bg re__gIP ged by %raded sna
FOCks . hart aﬁaﬁ afsgr Rul Bt pitast9eed dnaimage-  The
patiidleandn 'ﬁtieecﬁ.p@@emmab{-yag’rmnmcbmd ry@bﬁglnly sand
ul,d e d by resilient materia such
wj'glg cor'pését )F/Erl?r:é oké%pdgngrgggbeférté’o ‘lt’gnese"é?n h&esfs:  The
UPR§Fi ISP ThRERFal 59 iYouké aromprime draperqaimsidhes of

sarfdlapem®findd/ ogefhCalhy %@H@r‘r?%?:?{:[ coul'dngugfgg ’ma:.nly,

o) or all._of the resilient ma
ox r‘é‘gﬁéce&a"&/ bt hEPenet ¥t al $ 2T HE BERFESM e ctdst of the
surfdes. An exanple woul d be usi ng perlite to repl ace

t he resi &.g?nt 3I_Qfarrater| al_so_as to educe conpacti on

and possi by absorb- foi &% uF&n tRegf yamytbpghing the

rihkens | énbymitnditiialg c‘ahemart)hrcdle@hnd.hmg bﬂb}th@g exﬁémbé% 3 in

roff Esase, e bt Ly SRR ¥ o ana

requires, nore re
OH%Lﬁéla%es‘—rtC%% &2k . ofthewe| g dne -2 3:@ fatebddbns per

indian ibe diavhdedoiwn SuUlphaYersyyi tPJ.BBSnEOW?r éné‘%é:'uaé’ fla

own |

7_ad back , . ,
- Pl%av?né%gﬁanﬁglagneﬁ’gfﬁf‘%ggg t%“u%}efc%-elday@fl fgts back

sidmviag ddreee et mibbom toi tiaé e bgeodi lf anBAGRr.  The
entifi® SAKLRG! Rene ! *@aﬁoﬂgrge%%é&\yef 17 coul d be

mai nly sand” wth a. nesh si about forty to
seventy ﬁﬁ§ﬁ.er?ﬁ>e1¥r however, in one embodiment of this

invention, using a porous -back:.ng member, only portions
of the. backing member are coated to ‘provide better
drainage and to reduce costs. In accordance with ﬁhis
embodiment, the backing member 3, after the ribbons 7
have tufted in place, is p_é.ssed, 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 4is 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 'p-ara‘llei 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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*upper sub-layer 19 would conprise |larger particles of
sand conbined with the rubber particles. Using nmainly,
or only, sand in the | ower |ayer reduces the cost of
the 10 surface. The surface 1 is manufactured by
attaching the ribbons 7 b_y_.{ﬁft_i ng them through the
backing menber 3 in rows 5 at are spaced between
five-ei ghths and tvvo and one-half inches apart, there
0 ri er nch | ach row Once the
adﬁ)&gggﬁéé a%se tﬁ B %DI Jéngth é’aﬁrhg er 8nd are
aduRtBE cde edpéﬁcﬁt s ok fingern o bettweent heddbbopsir of
the baskiknos meEbersnBha  SA! L. AgkiNG, Menber can
e = RSN RSRPSE 3. a

Preferably, however, 1n one €

coat ed
dotﬂ:lpg <’jgg‘i‘iﬂii?‘[\/e'%% of, 1RFaGed pabouve beokki rfg.rrmsr 37 nearer

th@nlfy:opmtdmntheoffi iaactwngtHEHb f ed t
bet t er e to regﬁlceg'lﬁoégék Epplicator

Sl e

%2ordantss Rﬁo‘fh 5 d PRy, 12 % e Coacdiding me.rﬁw:.al "M
ongo dheer cohb-liilkeonde¢ickaves| ufddthd Bkacesihifn, just in
crbAESe: LRS! dedlonn pibpaud, any 2o shanqard carpét T

coat i ng machi ne e coa I Ng nmac
tosghematighitl-y 3% Fhewyn 3in- Fig. and tﬁindbas ta—lesamq_rg_e 35,

thPl abatihd Qnét»‘@??éﬁ. bhe tuf ted bagl gﬂ ?1% augh ﬁg t%e doctor

bl%,rﬂ fa e as. it is being _passe
&hi , Thotigh&RFeade %‘r%wl@e@fdpwmvagglhlse: the

nasfowendeeas atl 0SS t heesUpRIi Y ahRmdef r gm ‘Eﬂ‘éf" %ge not

e t s_shown the rrow 34 in Fi
-COJ‘%réB rﬁf’g IE%? rr%\'/%%eﬁgr 5" t hel ﬁﬁﬁoratr?ﬁ%ltélwcomtaln the

ripesesravderSa agshbthiekerdibbicre 3hdsaviRg BRedbl ayYoRt are
| el,1king r op,,of, the bottom
conFall el;ikhngenLs %Z) \4%51% rg§£eﬁ§.ta %upﬂf&’rt asihgee the

of the backi ng nenb agal
Tiblonghe’t | hgersha7 la@@kwg ajemtenb | é.as t @Hehe fJ.ngers 37

Ziﬁ;gﬁgﬁ%@g%ﬁ%g&é%f aa%@ﬂgcﬁrgf’]t@grvtg%sﬁ'gfcetﬁ) narrow
on on -t BACK 3 32436t trhrlerdbbion rows
- | ot tbeamﬂéoemeﬂmngess a8fay NEBLAN under the fingers 37,
the back of. the member 3, as shown in Fig. 7, has str:l.ps'
45 of coating material "M" covering the ribbon rows 5,
but adjacent. areas 43 of backing member 3 are uncovered,
because of the flngers, to provide a very porous surface
which easmly drains. The coating applied by the coatlng.
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
expens:.ve.

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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"5 the front of the fingers 37 than their back.
Applicator 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 right, as showmn in Fig. 3,
under the device 35, 10 th& coattng material "M is
carried with it to the doctor blade 39 where it is
d .and l.ai d.down against the narrow areas 41 of -
gSS’ku RY e fB&s sctag’é‘tb]a‘r‘re%t ac%‘&/erfbfaabyaghe Coating
rcblhgelos‘f wlffheeetardaeaméﬂ.eﬁentoajdn.a hg1sd BN S Oy appy
ch bon ends in these rows are 15 covereg Pply
e coat| g material "M to adhere the ribbons 7 to
the backi ﬁ@mmrd}:mdhe W1t11geraemds‘ﬂhe:pree¢mﬁbd‘3.ﬂﬁ£dﬁ1gof the
I m Ay eas 43 of the
igpeatieh, M.:.BEQ f: acer?&q‘i he rlgbq{)onyr cﬁ?&ay%ngAsa’E%% can be

backi_ng, menber

£o/MBEr 1N nives em?aﬁeorﬁmd@rmhegfumrad%c&w@@ges of
sbagkcel dderimnbeyidn as showarisp K Eltg\%g dn Fig.

ial, "M coverlngt e rlb

8 45 of coat i ?ngrgf?t%r
put® adiS{n 3 43 Spf PREGEHg wsiaser ’CS'l%lr eadjo;LnJ.ng but
spmedeap@,rt bedgese 68 ,t &5 figreas et O Wer 8- ¥ Yoct 1 ons

or gyds easi|y. dra The coati ng
-P ?g f%%é%%glg\ggyl % é 1'h‘:egrs MRP FEs hand 51 has
r%}ﬂ%nﬁ]{ yofhdmfted rdiphiared €8 imatitisheceRtidL section 65

'bLb@CIHd"grEEEJB%rs’ 8Rd télélsw&ﬁ‘i' %988' SAYY g§ 'B7. 69. he

al__are rOVId king the Suriace
i FECHART %nésf &Pﬁ;laé'-fe‘f’arimWﬁgnt e ondgag 53, 55 of

th’3£) surfpseorsetdf’telds@s\ssqf 75|9bb(t[l'§dh'@ﬁeb%ecﬁ:'t¢§c§ctiggohs 63 in

N ul d be_appl.i t her. means
tfw e{i%ta %e Q?’e% ES Séa"c%u?d difdieremt ncploes and/or
a oﬁlefda::enge d;m:o;h’d; hérrc[m/vsthfe rtbbbBmsang 1a ﬂﬁCtﬂ{e surface

. séﬂ@ﬁ@nEO@ﬂ f&at tt%ln ftgfm L f?el gclf ngm\%g_ r}ghea playing

65& the mat 'e" Teavi ng
fig gatg SaMdsle oFigReSBESRORS fEhbef91DE tomatedmabdnd 51

catrhlbeCﬁeabjle Purddeda deal Fags ALy NGaptald S °£dhes1ve npn

dlfferlent dianeters could al so_be use t'o apply
on top of the wide side sections 67, 69 to

adhere the overlapping surface sections 57, 59 to it.

- The fuzzy fabric enhances_ the joining of the seam band 51

to the surface sections 57, 59 by the adhesive. The seam
band 51 can be coated on its ‘back with coating material

- 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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©the coating. In accordance with anot her enbodi nent of

the 5 invention, lines for marking out a playing area

can be formed in the surface by joining the adjacent

edges of surface sections with a specific seam As

shown in Fig. 8, a seam hangigbl is placed under the
adj oi ni ng but spaced-apart- edges 53, 55 of adjacent

surface sections 10 57, 59 respectively to be joined.

folbe sredmob@nchH1r hancHONS 181 DénLyht edaf b 0%
its cent {’al IPgecti on 65 _but no ri %Egﬁs %%ai ??E%m %Zéﬂﬂculate
0

1a¥Pie <% € 695 6P 19Ke 2 ehPralTLREPASN B5Si slong.  This
sukrfeaeed dmtWdenbiche esiges 53, b rotvh.@xgﬁurééﬁﬁace. The
n 3 i.n 15 the e

[ 7 he .tufted.ri bbo _
pagg%%:bla@%egc?iaoi%rég ca%ohuél\c/ie eam%?‘PVeF’é%l?efélaalﬁ ER@toenhance
CraPdigir g haufht fsomateriabbdbsut?’ renatifes sioiaedre fror
th8€Gi18A%s27. AR t | ine .71 _fqr_marking a

pl %/i ng *field Tﬁaei\%&g]eﬂs' gg&s}:ecﬁl;ir?sw%#%c’ 9 5t e PLlant
rogEafeySPBentan (Rreceahansemsntl matboimIsizeyn form one

orfalsie. slhesiues’ Aln20ths 3 £0,98 0P e wife _
asi de sg&ti ons .67, 69 t% adhere theuovehoaég"&r?gi Fn some
CAZFFF ack Sec Y ISIeBE (Bateriss fM3Yy Paye ca specific
grembagcedesse jtdian ngzaﬁezghe ?mmdrﬁbaﬁgngl tﬁ@.st hgaterial in
ac eqLy 5 t he ;adhesgi ve. The seam
bogg%\ _5§u§a?f e cséatzrgendé%ﬁ ixzthse- b&&P vﬁﬁ%’%aﬁqﬁfres that it
stanfedithl PR8ceMand sisumddr ddmeriedt tat weekiran 6BhdUkurface
pnaf epabl R 4 Si tiops 9 wel |_. .
v Bht Pt | 80 P rothe thalim prm aria.

Thi s prevents the adhesive

i IThigafia) t BidRfh QtelPake sLadsl pdghips Idhdiieng layer of
 pasticuliktesuhateatial . Wiehet hohsadt51 d@stﬂée'?)a%king layer
S S ’

aghed .the surface 30, sections~57, 59, a owWn
cof i BRI o8 ihad EondRta i orinis CUTR irbibhe GBEerial to

‘Pro@ehgsePdfnthegrodithier enTheappibanse #vabd h@inimize the

ambi1RBONRSE Tpait itdier St f SELL{ 0 [ efi a
émpl aéi ng I The 71. Tn angtfaﬁcer e%l%o%?lr?etﬁtmég?ﬁthgbe %eiown. away
in|WyBAYI &F¥23%e 35 surface coul d be enployed with |ong

ribbons, ratspeetts IBield using a high pile of ribbon, a
thick | layer of particulate material = including
cryogenically ground rubber, could be utilized to support
the planting of natural grass with the roots of the grass
extending in the particulate material.
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“four and one-hal f inches in | ength, and the

poand one- Id b thick as the ribb |
particulate |ayer could be as thick as the ribbons — . ..

are long. This surface could be used as a grow ng
surface. The particulate material could enpl oy
material s that enhance 5 crop gyow ng, such as
material that retains noisture for the plants, and
material that allows for strgng ant root
devel opnent. The enhancenent materi als can form one
or nore sub-layers in the particulate layer. In sone
cases, the enhancenent materials may have a specific
10 gréVimytheds<1mamawaﬁebtuaﬁ®ghayiggnkﬁg§igng§fég% Uurface
in bottomsub-layers under the top |ayer ensures t af -
PTG n Pracestersi sofiot tuarihgd bybwehar . oFhesynthetic
surface _ would be particularly useful in areas that
AP St lﬁrH?{ﬁ&{%#vFﬁ@ﬁ%e@oapdrberbaédinighpokaubhgacking
ticulate material. The porosity of the

Jﬁ@ﬁ?ééﬁ %€€$ar .
Backi g 1KY PP OGN FRACRST 3RREt t 8tFEPai AL MoPSt Ung mAterial

t-he er t rompte. plant growth. The ribbons
woul d i %lg%!kzé%t e Al Gie ot $ul 88Elm@ttaripalof coating

Rate Yightc Res L0 i N W areas. 20 A sports

oo el g e b Ry | Ot bﬁg%d],xoﬁs tRi kRN alee Bibbons to
pakt isadiat gy Rbabbal v udi p CL Yo i.cally groun

rubber, could be utilized to g%%p%%t%%%ﬁéﬂﬂzﬂﬁﬁﬁiﬂ%h spaced

Apbuttalt grissved dhebBecroehs ofs g PASS, L0
in the particulate material . LLOYD W SE fﬁgé&%ﬁﬁﬁ?gié there

Refeelead of manufacturing a synthetic grass surface
conprising the steps of tufting ribbons of synthetic 5
material in parallel, spaced-apart rows in a porous

yacki n nmenber and appl yi.ng spaced-apart strips of

oat i ﬁ%‘ AEPETREES H R loaeld of edmt bag kiagebabeto a back

SRCsotHhBgheoRkulg TRLELLE ST e ool
EyﬁtﬁéEheSf%bﬂ%ﬁgifEb%%%é%{§£g58%%%% blades, the apparatus
having a support table for supporting the backing member
for movement alohg the table from one side to ﬁhe other,
characterized in that a comb;like device overlyiﬁg the
table and having parallel, sbaced%apart.fingers positioned
to cover areas of the backihg membef between the rows of
ribbons, each finger located between two adjacent rows of
ribbons means for placing coating material on the back of
the backing membei across its width as it is moved over the
support table and beneath the device and a doctor blade
adjacent the cqating placing means for spreading the

coating material and rest it against the backing member

between the fingers to form strips, each strip covering a
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- 10 apart to |eave areas of the backing nmenmber

uncovered there between. 2. An apparatus for applying o _
a coating material to a back of a backing menber LLOYD WISE
tufted frombehind with rows of 15 synthetic ribbons
representing grass bl ades, thexapparatus having a

support table for supporting the backing nenber for

movenegrt  dloadg the tabkve fésomangsiderto the :
characterized in that -a conb-Iike désigg o%gils¢%€£yﬁ%'Whlle
t%@ﬁ%l@mdth%vangapaoﬁlthb,bap&dﬁgf@@@méehi&%%f%ows uncoated.
positioned 20 to cover areas of the backi ng nenber

bet ween the rows of ribbons, each finger |ocated

bet ween two adj acent rows of ribbons neans for

pl aci ng coating material on the back of the backing

menber across its width as it is noved over the

support table and beneath the device and a doctor

bl ade 25 adj acent the coating placing neans for

spreading the coating material and rest it against

t he backi ng nenber between the fingers to form

strips, each strip covering a LLOYD WSE 20 rowto

bond the. rows of ribbons to the backing while

| eaving the areas of the backing. between the rows

uncoated. 5 10 15 20 25



