- 5°APR 2006 1 SYNTHETIC TURF Technical Field This invention is dirgst %6
‘toward i nproved synthetic grass surfaces. The invention is nore
particujarly -directed toward inproved, synthetic grass sports surfaces.
The invention is also directed toward a nethod of naking an inprQved
synthetic grass sports surface, and-ah apparatus for carrying out the
method. The invention is further directed toward an i npr tic
grass sports surface having playing lines forned inits Hmmmufﬂmﬂmwgwgd
to a method of meking the |ineSYNBEEREC TRRground Art Synthet)c SS

sports sepbBRaes=ar apyeiy known. 15 They are used to replace natural grass
surfaces I C 0 sﬁ%r stand up well to \Mégrg and which require a great deal
of maintenance. Al stt*Rat &Pé(ler&r‘a%% shPff afdd et EPvardneldmpropedt |y or
fully ensynshdtdport graisadi ussrfabes.synt hatiec giasentdldracessst gpel-Up to
wear .much_better 20 than the natural ass, surfaces, do not -require as nuch
i nr‘-’enaﬁ%’égggﬁ&actgﬂ @2“&"2%??#&"&%1 stARIMES o iy YAt het igraFass

sur f acessporpsi sairbacest stthiepsinwentibbods eflssyriheéteedbt=zla a '
ext endi i C y a backi; it Leulate material infilled
in 25. Blgteggé% tE.Jejg rir‘rf)%]g{'lrlggong{?}he;"Hl tl%%t'leha(,avI rél}’[)rg%é\és{% sYRERS i SPMERr i al
usual | y 8xréngea sABft AN sEARAT3BYTe ide Fayoving paktitcthe atmetmwsderi al
and repregentiQladesS i WASEurdherpaiiiedtake i@l 5 us %%,Ify conpri ses
san_dL-, as shom%xég‘y V\g% of exar?pﬁe iIFl U S Patengg&g? ,5"?19,li 6°,V as, 30
Jr. *8nd 8YRE8SEIS 19BASSHaEPOTHS | PUFLRGR cHAYdnge Pplaying lines

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

lined surface.
Background Art .
Synthetic grass sports surfaces -are well known.
15 They are used to replace natural grass surfaces which do
not stand up well to wear and which requiré a great deal
of maintenance. Also, natural grass surféces do not grow
well in partly or fully enclosed sports stadiums. The
synthetic grass surfaces stand up to wear much better
20 than the natural grass surfaces, do not require as much
maintenance, - and can be used in closed stadiums. Somé
éynthétic grass surfaces comprise rows of strips or
ribbons of ‘synthetic material, extending vertically from
a backing mat with particulate material infilled in
25 between the ribbons on the maﬁ. The ribbons of synthetic
material usually extend a short distance above the layer
of particulate material and represent bladeélof grass.
The particulate material usually comprises sand, as shown
by way of example in U. S. Patents 3;995,079, 1976, Haas,
30 Jr. and 4,389,435, 1983, Haas, Jr., but can comprise
other materials or a mixture of sand and other materials,
as shown in U. S. Patent 4,337,283, 1982, Haas, .Jr., by
way of example. The particulate material 'provides
resiliency to the synthetic grass surfaces, and the
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othér materials or a nixture of sand and other materials, as shownyisprUggs
'S. Patent 4,337,283, 1982, Haas, Jr., by way of exanple. The particul ate
mat er i ?I provides resiliency to the synthetic grass surfaces, and the

* 30000 - 5 APR 2008 2 surfaces are often laid on a reS|I|ent pad to
provide further resiliency to the sirfacdes. The known sand-filled
synthetic grass sports surfaces have sone di sadvantages. The surfaces

usual ly g g%%ggga r.e ded_use becaguyse the sand, between the

rows of ribBDONS b%g:(r)e?mgftct% f{agg ctreﬁg}i’o%’éﬁr Pad; rtcpaptt'ovceimuse
t he romsf(slﬁ'ﬁhelibo?\%saﬂ-éeqam &o dilnsesungatlaer., and the sand. cannot spread
a great deal laterpahby RHELRY YSRa-F Pags | %%&a‘b otggglrjrgg_aslﬁgrgggﬁslgrn

because the cl ose spacing of the ribbonrows
of f the. SHEEBGRS Pﬁvﬁesgiﬁﬁddleﬁ%ilvamggesnhe e | subrdlad@t @5 LAl 1y

conpry sebeb@umladaﬁandtft@jté;@{;gﬁde\éi’tdge ?ebg%rseés\sg ol 1L conpaction, “the
surface ecorres esvaeIX har d and | ess reS| Femt®? ggween
perforna & oFc’t [ f atePPe §horP@rﬁ'&iﬂe%ncp¢mpﬁ-§¢9desseanhay:ulﬂ@
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repl aceme%gg%f ti%«g%)ér ct%a‘g&) gPte ﬁﬁ% %l gPreqd 28 grset odeeuil ng of
Jit, is dptpredity bééﬁas:e d#se he cﬂ:cnrspactnagl ngleb tdwcueds Gy I Qggns | t

can Ueeqube@a@sRENSiNE E£UY5RTe re t he’ conpacte
particul aﬁg material, qr eve%blato:g'ggewfl thTlg ; ¥ TPHhe €BIPSOf

mai nt ai nFRGELRe HP¥FRcANDEonmt AEE i&#’@olm@bmnh t hen kiohien s =yt hevka gr ass

when the particulate material comprises rounded sand
particles. With an increase. in compaction, the surface
becomesj progressively harder and less _resilient. The
15 - performance of the surface is shortened, and it has
lessened playing qualities. The surfaces also become
.harder after use because the resilient pads, if ‘used,
slowly collapse under use, becoma.ng denser. Removal a'ndl
replacement of the compacted part::.culate ‘material; or
20  even loosen:.ng of ‘it, is difficult because of the close
spac1ng of the rows of ribbons. It can require expensive
equlpment to remove and replace the compacted particulate

mate:;:.al or even loosen it, and this adds to the cost of
maintaining the surface. ' '

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

ribbons are usually attached to the mat by tuft::.n.g them
through the mat, and then the bottom of the mat is coated
, 30_ with a bondlng layer to bond the ends of the ribbons to
the mat. The bonding layer is non-porous. To prov:.de
adequate porosity, the coated mat is punctured to provide
holes. However, the particulate material often flows
into these holes, Plugging them up and thus reducing the
35 drainage qualities of the surface. . The loss of the



sport surfaces is the problemof drainage. Water flow through the

‘has generally been slow. The ribbons are usually attached to the
is coated 30

tuftingythem through the mat, and then the bottom of the mat
with a bonding | ayer to bond the ends of the ribbons to
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_ES

ose Yy space fl e ribbons, if penetrated

tlghtly gr:.p the cleats and do not tear as easily as
grass, thus maklng release of the cleats:- more difficult

15 and making playing on the surface more difficult and
dangerous than when playing on grass. If a player's
cleats do not release easily, he could injure his leg,
ankle, or knee. It has also been found that if +the
athlete's cleat penetrates a seam area, the chances  of

fa 12_0.. t he

can

20 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

roll_ix_ug ball from the speed with which it ro

lls,

on

25 natural grass. The closely spaced ribbons create an
almost solid, low resistance surface for a rolling ball,

thus adversely affecting the playing gqualities

of’

the

surface. If the surfaces are employed with a resilient
base pad, balls. bounce more on the "~ surfaces than on
30 grass, subtly changing the nature of the game. The low
,res'istance surface also makes it more slippery for tennis

players.

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



The known synthetic surfaces, with closely spaced rows of ribbons, also
‘increase the speed of a rolling ball fromthe speed with which i t 5r &PR 208n

25 natuyal grass. The closely spaced ribbons create an alnost solid, |ow
resi stance surface for a rolling ball, thus adversely affecting the
playing qualities of the surface. |f-tlée-surfaces are enployed wth a
resilient base pad, balls. bounce nore on the-surfaces than on 30 grass,
subtly c%n@ the.nature of the ganme. The low .resistance surface also
“makes it ORF| pBLFY fBPrademi eagtayer scrdaeikgowaeHyfaces, iave ot her
di sadvantiagaseasélssalpadtorn | §808% LM Oygh.ar e, Jui t e, narrow, and THRy 35
can curl q{eearzjirbqjogg g_é)c?ear ance unl i1 ke grass: 'Thg" rGERFe SPARRIROOSE| 4
ri bbons al'so abyade eas?%?, ‘H%‘ati%‘laéﬁriskihatabaasjjdhcr%%sepq_%rp){lction
of the sfidlddeng The sldsH.repash ngh@fsuyleacré'{bon rows al so causes “sKih
abr asg on Rk Pl AVEES okl NG O S 'idi ng on the surfaces. 5 Disclosure of
the I nventron ' 3t eRelonhe present invention to provide an
i mpraved synt hetic adss spbet purpbase dMathal esilient, and
remai ns PRl IRS| hhedmbLbvag I%gxg@ﬁegeri od of %fn%g?%aﬁ"kvn Wniteeti c
grass 1Q _surfaces.. |f [s anotfrer pu pSs ITFSF hSRFEER NS U | @R'at t O

provi de riipr BP&& syfSiet}entr asandporesasiurs aers-d hates heygnkPEQyed
drai nagelpnggertiperasd i rgF oved ayi.ﬂganpr%%ert les. 15 It is yetr affot her
purpgse gf Lhedyesent invention to provide’ velY&fRetdia ¢ gragisng

surfaces :
It is another bPurpose of the present inventidﬁ

:-;o provide improved ‘synthetic grass sports- Surfaces -that
ave improved drainage o i 3
o e ge properties and Jﬁproved pPlaying
}5 o - It. is yet another purpose of the present
invention to provide improved synthetic pl’aying surfaces
that are relatively less expensive to manufact.ure' t.'
j.nstall, and‘particularly to maintain. ' ' 0
20 inven_tion iz is .still anotl'fer _pui.-p'ose- of the présent
. provide synthetic Playing surfaces that are
_lgss abrasive, ea;ier to mark with lines, ang -eé.sier to
seam. ' ' |
. It is another purpose of +the pPresent invention
to provide & method for making one embodiment of +the
25 present invention having improved drainage .properties and
a machine for carrying out the method.
in accordance with the present invention, it
hgs been found that an improved synthetic grass surface
can be p?ovided by employing relativély widely spaced-‘
30 rows of ribbons. The wider spacing of the ribﬁon rows
reduces the compaction of the infill that normallf occurs
with more closely spaced rows, thus e#tending the life of
the surface with respect +to resiliency. Reduced
compaction also ensures better drainage. Wider row
35 spacing should also ensure less wear and abrasion of the



that are relatively |l ess expensive to manufacture, to install, and APR 2006
‘particularly to maintain. It is still another purpose of. the 20 invention
to provide synthetic present playing surfaces that are e |ess abrasive,
easier to mark with lines, and easier to seam It is another purpose of
the present invention to provide a nmethod for meki ng one enbodi nent of the

25 present invention having inproved.dgaihage properties and a machine for
carrying out the nmethod. In accordance with the present invention, it has
been found that an inproved synthetic grass surface can be provided by
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row spacif§uaksSo atid t enetration _and al | ows |*¥ats to
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rel ease ggsi er hus 5 inproving the
risk of “PRj FUFLAGRaé&P rF®bbnmesie shikengtay alcsl causegalls Q.4 he

surface improvingorglhikagt hewaloklean or hys,, i nprovi ng pl aying
‘qual i tiges i A ing - al ?ﬁﬁ%%iesli_sﬁl?b‘g‘gsir&w t SPR&ESE t he

| dglad T bbon - row spacig, -
particulate naterial ~I0o9¥53%F d6@s ‘QeFent Fhonparticanihio mhear iy
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Wider ribbon row spacing also- 'reduces ‘abrasion to thé :
.player_s when contacting the surface. Wider ribbon row.
spacing can make it easier to seam the surface.

In accordance with the present "invention, it
15 has also been found that an improved synthetic grass
-surface can be provided by providing ribbons having a
length abput twice as long as the spacing betweén the
rows of ribbons. 'lThe'present invention employs ribbons
that are quite long compared to the ribbons now employed. -
20 Tl'.le longer ribbons allow a thicker layer of particulate
material to be used which can eliminate the need for a
resilient pad and make installation of the SurfaCeJ
simpler ‘and cheaper. A thicker layer of particu.late
material or infill promotes better drainage blecause of
25 the higher water head created by water on the. synthetic
grass. Preferably, the layer of particulate material has
@ thickness at least two-thirds the length - of the
ribbons. The longer ribbons can also provide more ribbon
material above the infill Ffor certainl sport .surfaces,
30" creating a more realistic grass-like surface that, ‘in
combination with the wider Spacing of the ribbon rows,
allows E," player's cleats to both penetrate the  surface
for tra;tion but also easily release. ' The player's
cleats can move the ribbons and infill material éideways

35 to allow easier release. '



pl ayers when contacting the surface. Wder ribbon row spaC| ng can gakﬁiﬁﬂs
‘easier to seamthe surface. In accordance with the present 'inventi tz
15 has @l so been found that an inproved synthetic grass surface can be
provi ded by providing ribbons having a |ength about twice as |long as the
spaci ng between the rows of ribbons. The present invention enploys ribbons
that are quite long conpared to the = lgpaons now enpl oyed.. 20 The | onger
ri bbons allow a thicker |ayer of particulate naterial to be used which can
elimnate the need for a resilient pad and nake installation of the
surface"' sinpler Znd sbeapdanck thu@:lheranb%l&%rr Ob PR, h %t erial
or inf | t d£L,dr ag ecaus he h| er water d
created Ere%aé[}{;%) g'%Vléhe lsé/rrllt hq:tl-EL imPé' vecf)r éyéigﬁvctﬁe‘,‘aﬁ@yeﬁuuﬁface
parti cul &tse ReBEEENCRES ~ atohi éié?ﬁ%s tnplreasid t Warkinade ”“?ua?.ﬂ gl of the
ri bbons. pHaerila@epyr i n I p ri,obo erial above
5P y' HRONRacHED! SRAPIIM L8 fDLR T DDO othe. Fibbons

the i for cerflal n sport surfaces, creating
- gras I i E‘Eesﬁff%l%‘é BHat, B aESl@tﬁqf?d'tCF%nwwtﬁlh e Mdsen&pamwefiohhe

ri bbon r ae, rawbowsfaﬁmy@ﬁss &@atas;gapcllp@ahbg.engtt ag ﬁ for
traction Fx‘l‘_teﬁa&? é\dl\éei_seagg }e pl ayer cl eats can ®HEDEi bbons
and infil terl a O & %‘F]Fowfed%l?%rmﬁél easBhe- sErARRS 26@6 6 I n
accor danbengitg amthen.aé.nmcensp'acefd tdyearr anantydyent] gg tg? Eggroved
syntheti g @r ags o4 e | tructed tgo hagve i npproved ra| nage lities
provi ded ﬁy t he rrarﬁ\égcg andssagl?gérn%f1 a%h e . t¥fonembadimentached. I n
acc&rcdanE@rﬂlutSh t h&hgy eselmcqahm:htlcar,eas he praweidd rigbons é{]ceefié ghed by
strips ofrbandiged ”@%#ﬂhlﬁeplée‘é&ﬁégg RAgk, of tJ:he?".'l.at:.velye fééégs of
spacing between the rows of ribbons allows strips of
bonding material to be provided with relatively wide
porous areas of mat. between them. The irnvention is also

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

Improved drainage properties are also.obtained
by hav;ng at least one of the backing layers, a needle
punched fabric, provxded with fuzzy fibers on one or . both

20 surfaces. The fuzzy fibers improve ‘the drainage
gqualities of the backing layer, and thus of the surface,
since the fuzzy flber ends wick away the moisture.

Also in accordance with the pPresent lnventlen,
the surface is prov;ded with an improved infill layer of

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

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

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



bondi ng. material are spaced apart and-|eave areas of the mat uncoated.
*Since the mat in this enbodinent is 10 porous, the uncoated areas’érﬁvfaws
for excellent drainage. Providing a surface with a relatively |arge .
spaci ng between the rows of ribbons allows strips of bonding 'material to
be provided with relatively wide porous areas of mat between them The
invention is also 15 directed to an appgar-atus to sinply and easily apply
the bonding strips to thé backing. |nproved drainage properties are al so.
obtained by having at | east one of the backing |ayers, a needle punched
fabric, pesA desndenhyf uixmy thbenulsrennpaetibalds 2008 Widses upthe {172y
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i nproved+thef iddr-¢ayer of 25 particulate material. The infill preferably
conprj ses. a mxture_of silica sand and cryogenically ground rubber
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of material and a change |n t he g aylng qualities :
marking material n -~ accordance w1th the present
1nventlon, the surface can be provzded w1th permanent
lines seamed in the surface. The lines are seamed by the-

. 15" manner in which the backing layers are ‘joined together
A spe01flc expression of the invention can be

found in claim 1.



the surf ace. 5 The surface, in accordance with the present |nvent|gn miims
“al so provided with line form ng neans, the |I|ines being used to mark tﬁ

pl ayi ng surf ace for the sport being played. An exanple of such lines are
the yardage lines used. in the game of football which traverse 10 the
field at regular intervals. These |In%§ are usually. laid down on top of
the field with chalk or other simlar “ marking material. In. accordance
with the present invention, the surface can be provided wth permanent

| ines seaned in the surface. The |ines are seaned by the 15 manner in which
t he backing | ayers are -joined together. A specific expression of the

i nvention can be found in claim1. 8 10 15 Brief Description of the

Dr awi ngs@,wq:émleeeghab%y_@é%f@&gn e nature of the invention,
referencé w Now bé nade ﬂ_a'cvonpérry i ng drawi ngs, show ng by way of
illustration, a préf¥iPrgd Erbodigmrrahbyedesantbed \MinechnaEuge loEs a

cross- segtheon Mﬁ@é\hﬁﬁ_oﬁ sur;fe_ag‘@r@,flcet h@ﬂpseggwl ny tlrgg Fi g 2t2'fls a
view sim_lar to Fi shqwi n bon ensmanatural i ng

ree rib
down posPFCETP g F§a§’1§|‘—’n€g EW"&Pgt &Y c¥ari Rf nhthuatratiion, 4ais a
crboss- septe@mnnaﬁwemwedlméQMQﬂhaEEOﬁ-4ahd EngwhicHig. 5 is a top view of
the machine; Fig S tall V|e 7.1s pers ective view of
t he backi ng rrerrberlﬁa#te:rr‘?1 ?'1% ﬂélas §§I’sl 5a r9 view of Brface of
the present inventionj

Fig. 2 is a view simiiar to Fig. 1, showing the
ﬁree ribbon ends in a naturél.lYing down position;
10 _ . Fig. 3 is a side view 6f the'coatihg 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;
15 Fig. 7 1is a perspectlve 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 linef and |
Fig. 9 is an assembled view of the seam'of“Fig.
20 8. o
Mode for Carrving out the Invention
The synthetic grass surface 1 of the present
invention, as shown in Fig. 1, has a thin, flexible,




Fig. 8 is an exploded, end-view of a seamin the surface, the sea Aggga[@g
"a marking line.; and Fig. 9 is an assenbl ed view of the seam of

Mode for Carrying out the Invention The synthetic grass.surface 1 of t he

i nvention, as shown in Fig. 1, has a thin, flexible, - 5 APR 2006
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are tufted through the backing member 3 as shown in Fig.
2, pa551ng through both layers.

While the backing member 3 has been shown as
compra.s:.ng two 1ayers, it can also be formed from one

Arelatively thick |ayer 9

ki ng

vvoven

t hi ck
he

(flw

layer or more. One or more of the layers in the back:.ng :

member 3 can be a needle punched woven fabric to provide

 better drainage, the fabric being relat:.vely thick if

_used only as a single layer. At least one of the layers

11 in the backing member 3 can be needle punched with

..synthet::.c, fuzzy fibers (flw) 15, as shown in Fig. 2, to

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

The ribbons 7 are made from suitable synthetic
plast:.c 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, polypropylené 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 m:.crons. The rlbbons 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



25 plastic material which is extruded in a strip that is relativpéyééﬁge
“and thin.. The preferred plastic material is polyethylene which i 008
and has good abrasion resistance. : However, polypropylene can al so be

used in making the ribbons. The strip can have a w dth rangi ng 30 between
one-quarter inch and one irnch but is épeFerabLy around one-half inch w de.
The thickness of the strip ranges between 65 m crons and 150 m crons. The
ribbons 7 are cut, fromthe extruded strip and fastened by tufting in the
backi ng hrehder 3Prefgmaliel rows BreBet®éarims to 86e8 t mecharic{Dryed per

i nch of goM-vitB+dd ubks it ey - 2 1 10 eLn ref erable. The
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of an i oPTnBES The. fibrillation, which is done nmechanically 5 during
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Ls. the resulting. fibers are interconnected.,
r ows” of aﬁi“l"fo’b%ﬁs t?‘se d%ap’éﬁjéégf-“rbﬂgt r?efa ag’f*?vist";ﬂc%r b®TBrEdRFed adibbunfiel d.
For 10 winsthnresepidas achaionnehe dinels 0§, athleetesshot idif ff‘?.rb%lts sports
ch.

have a I ngs age of about. three-quarters of an in
Footbal | ¢ eggfs:egr%og%%g?r/ee&bl eats nmay be wi der than baseball cleats. The

spacing is in rel &iorRacite ofpbhef :pos toforidbbqrayed aapkhe field
-and is ongpguenee; eiriher§paed n | eat.s t es of_ the

pl ayers.. Li kew se, |:3m s%'gr'ts such glbsé)it {D)?@g&r ag?lngF%{ét i@?‘-‘i@m enpE&%d t hat
muct wi FSISEPREPNg WAL De WAFGLI 1R LERReeFhORS r W€ tathiebesoddic t he

wi der hahhEReoénthespumrisesha¥hus shabsneOnéemhal edva@abhaty £ oL honse
racing, ﬁié@@gégggrt@.%&@eegft N6 T QU10f “Prootball cleats or soccer
' cleats may be wider than baseball cleats. The spacing is
in relation to the type of sport to be - played on the
15 field and is a consequence of the spacing of the cleats
on the shoes of the ‘players. Likewise, in sports suéh as
horse r.écing, it is contemplated that inuch wider'5pacing
will ‘be required between the rows to accommodate the
wider hooves of the horse_s. - Thus, ii: is contemplated -
20 that for horse racing, a spacing between the rows ‘'of up
tfa 2-1/4 inches would be necessary with a proportionally
longer ribbon of up to 5 inches.
" Relatively wide ribbons, at least one~half inch
wide, are preferred because the wider ribbons do not .curl
25 as 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. par‘ticulate material
30  layer 9, -are fibrillated to provide a denser appearing
pile. Once the synthetic grass has been installed and
the infill has been placed, the ends of the ribbons can
be further fibrillated by using a steel brush or other
‘mechanical fibri;lating means. '



to 2-1/4"inches would be. necessary with a proportionally |onger ribbon of
"up.to 5 inches. Relatively wide ribbons, at |east one-half inch -=wbhd&¥R 2008
preferred because the w der ribbons do not curl 25 as easily as narrower
ri bbons and resist wear and abrasion better. The wi der ribbons 7 also cover
more of the particulate material wheiblthey. lie 'over, trapping the

infill material as shown in Fig. 2. At least the free ends of the ribbons
7, above the. particulate material 30 layer 9, are fibrillated . to provide a
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present |$‘r’1¥8né orée ?%%n ‘\r—_boﬁ/srttg';'e()&'Jc ltnEg:ons gé'lrge %Bgce%oggﬁﬁ Likpengnce " A"

t hat termined by the particular requirements of the
playa.ng field. The ratio of stiff to soft ribbons may be
1:1. These stiff and soft. ribbons may be alternat:.ng or

15 part of the same tuft. : :

In accordance w:.th the present :anent:l.on, the
rows 5 of r::.bbons 7 are spaced apart a d:.stance WA that
ranges between five-eighths and +two and one-quarter
inches. apart. The row spacn.ng depends on the end use of

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

25 ' . The relatively wide spacing"between the rows of
ribbons has severai-advantages; - The wide spacing' reduces
the tendency of the surface to compact. If the tendency
to compact is reduced, drainage .of the éu,rface is
improved. The wide spacing also reduces the amount of

30 material required for the ribbons. The wide spac::.ng.
further enhances the rlaying qualities of the surface., A
player play:.ng -on the surface is able to obta:Ln better
traction because the player's cleats are better able -Ito
dig into the particulate material between the ribbon

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



ranges bet ween five-eighths and two and one-quarter inches. apart. The row
" spaci ng depends on.the end use of 20 the surface, a snaller spaC|ng5béPH§mm
used' for a surface that is used for |ess physical activity, such as 'a
golf green for exanple, and a | arger-spacing being used where nore
physical activity is encountered, such B a race track for horses, for
exanple. 25 The relatively w de spaci ng between the rows of ribbons has
several advantages. The w de spacing reduces the tendency of the surface
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slightly. 0S can be collec €dirt
and debri glp%a}:% %[ ur ne Sdt hea 'l‘ﬂﬂsrreﬁ?@rla%entf ecoistishe asarface
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al so makeéd 5 gat ultLaSEW eant ce se S together w thout
creating v eanLI‘; Si ncesﬁg(ryé sp acteé éé%raﬁw %é"?‘b tREasdnm brakkyength

of the rliﬁﬁ'ﬁé Fé'“z%esd“%ﬁlel%%?ams provided for the seam.
: The length of the ribbons is also an important

. feature of the invention. The length "L"™ of the ribbons
15 7, that is, the di’,s‘,:ance from the backing member :-.’fto the
their free ends 17, is at least twice the séacing naM
between the rows 5 of ribbons and preferably- between
three and six times the spacing "a". .The length "L" of

. the r:.bbcns ranges between three—quarters of an inch and

20 five :r.nches, with the shorter ribbons ‘being used with the
surface hav:.ng the smaller row spac:.ng and the larger
ribbons be:Lng 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
25 layer 9, thus providing a more resilient surface without
requiring an underpad. The expense of an underpad and
the cost involved in J.nstalln.ng it is thus eliminated. A
thicker infill 1layer 9 promotes better dra:.nage by
creating a hlgher level of water, --thereby cxea..Lng a"

30 higher pressure head from water on the top of the
surface. The longer ribbons can also provide more free

- ribbon above the infill even 4if the infill is thicker,
the free r:Lbbon prov:.d:.ng more protect:.on from the sand
and other particulate material for players falling on the

35 surface and minimizing abrasion. The ribbons can project



feature of the invention. The length "LI' of the ribbons 15 7, that is
"the distance fromthe backing nenber 3 to-the their free ends 17 f’sAPth?an
| east twi ce the spacing "A" between the rows 5 of ribbons and preferabl y
between . three and six tines the spacagg "A". The length "L" of the
ri bbons ranges between three-quarters of @n inch and 20 five inches, with
the shorter ribbons being used with the surface having the-smaller row
spacing and { he Iar er ribbons being usegdvmth the larger row. spacing.
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falling on the 35 surface and m ni nj zi ng abrasion. 1he rib K can|51 | ect
- 5 APR 2B¥8Ienieally, IErsnd 57k vHE- beF - mc‘FFY@‘E!éﬁéCiaridW a@uoenﬁhe
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are ‘also less 1likely to float away if  the surface is
" flooded since microscopic air bubbles are not as reada.ly
15 adhered to the rounded particles. The particles can
range in size between four mesh and seventy mesh, but
preferably are between fifteen and thirty mesh fé.ﬁ' sports
where abrasion of the play_e'rs contacting -the surface is a
. factor and between four and thirty mesh where abrasion is
20 not a factor. The silica sand could be replaced by
t_graded small rocks, ‘hard .and heavy granulated plastics,
or other hard sand. The 'cryogenicélly ground_ crumb
rubber ‘could .be'replaced by other resilient materials,
‘such as " cork, styrene, “epdm rubber, 'neoprene, or other
25 similar materials, if  the particulate_éhape equates the

shape of cryogenically "ground rubber. In some cases,
some or all of the resilient ‘material could be replaced
by other materials. which perform specific roles. An

example would be using perlite to replace the resilient
30 material so as to reduce compaction and possibly absorb
moisture.

The mix of sand and resilient material can vary
depending on the end use of the surface. More rubber is
used if the surface requires more resiliency. In

35 relatively thick surfaces the layer 9 of particulate



10 rounder, mnim zing abrasion and also | essening conpaction. The |ess
“angular. 'rubber particles also wet easier thereby aiding drai nages APR 2006
Further, the particles are also less likely to float away if- the surface
is flooded since mcroscopic air bubbles are not as readily 15 adhered to
the rounded particles. The particles can range in size between four nesh
and seventy nesh, but preferably are bétween fifteen 'and thirty nesh for
sports where abrasion of the players contacting the surface is a factor
and between four and thirty nmesh where abrasion is 20 not a f actor. The
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particles to initiatiee goagrdeal MAYEs H@néf&ét{lrghe%}} natggchg He: Iayer
17 COU' drgﬁb@y nl.y anguftlng them through the backln

g member 3 in

" rows 5 that are spaced between fn.ve—en.ghths and two and

one-half inches apart there being 2 to° 8 ribbons per

15 dinch in each row. _Once the ribbons 7 are tufted in

place, the backing member 3. can be coated on its back

side to adhere the ribbons to the backing member. The
ent:.re backing member can be coated. '

_ Prefera.bly, however, in one embodlment of this

20 _invention, us:.ng & porous back:n.ng member, only portions

of the backing member are coated to provide better

drainage and to reduce ' costs. In accordance with this

embodiment, the back:.ng member 3, after ‘the ribbons 7

_ have tufted in place, is passed, ups:.de down, through any

25 standard carpet coating machine. The coating machine 31,

as shown schemat::.cally in Figs. 3, 4, 5 and 6, has a

support plate 33 to support the tufted backing member 3

of the surface 1 as it is being passed through the

machine. Means, not shown, are provided for moving the

30 member 3 across the support plate 33 from one side to the

other, as shown by the arrow 34 in Fig. 3. As the member

3 moves across the support ‘Plate 33, it passes under a

comb-like device 35 having an array of parallel fingers

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

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



with a nesh size of about forty to seventy mesh. The upper sub-I-ayeprlfa
“woul d conprise larger particles of sand conbined with the rubber _
particles. Using mainly, or-only, sand in the |ower |ayer reduces the cost
of the 10 surface. The surface 1 is manufactured by attaching the ribbons
7 by tufting them through the backi rglierder 3 in rows 5 that are .spaced
bet ween five-eighths and two and one-half inches apart, there. being . 2
to 8 ribbons per 15 inch in each row Once the ribbons 7 are-tufted in

pl ace, tadjbItebie nebertd cthebespaatiody orbétweback tifdmle t&ngdhgrg the

ri bbons C g r bac nmenber ,can be coated.
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T A e A
re not
covered by the fingers 37. These areas 41 contain the
‘ribbon rows 5, and the ribbon ends in "these rows are
15 covered with the coating material "M" +to adhere the
ribbons 7 to the backing member 3. lThe fingers 37
prevent coating material "M" from covering the  narrow
areas 43 of the backing member 3 adjacent the ribbon'rows
5. As the member 3 moves away from under the fingeré 37,
20 - the back of the member 3, as shown in Fig. 7, has strips
45 of coating material "M" covering the ribbon rows 5,
but .adjacent areas 43 of backlng member 3 are uncovered,
because of the fingers, to provide a very porous surface
which easily drains. The'coating applied bi the coating
25 machine is much less in quantity than that required to
coat the entire backing member, and thus additidnal
savings in material are prov;ded making the surface less
expenszve.
While one form of applyifig the coating in
30 strips on the rows of ribbons has .been described, the
coating could be applied by other means. For example, 'a
series of nozzles could apply thin lines of coatings onto
the rows of ribbons and a doctor blade could flatten the
lines of coating onto the back of the mat while leaving
35 relative wide, elongated areas of the backing member



adjusted to place one finger between each pair adjacent rows 5 of .r§ hbamgs
*on the backing nenber 3. are of A doctor blade 39 is | ocated above the
fingers 37 nearer 5 the front of the fingers 37 than their back.

Applicator nmeans 40 are provided for applying coating material "M onto
the conb-1ike device .35, across its_w@h, just in front of the doctor

bl ade 39. As the nenber 3 is noved to the right, as shown in Fig. 3, under
the. device 35, 10 the coating material "M is carried with it to the
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. rows are fite cogatdhgwi th the coating material "M to adhere the ribbons 7
to the backing marrb%rn 3. The fin er.sig_'}k- prevent coat.i ng.mat erial "M from
covering the narrow™ ar 8§§FSBICR h& 1Rt kP ere®Pedinesfit efie thébon
rows 55. mvembiganbelindsnfes maxkifmgroundes Plafimgesed <2l thg back
of thenq%gﬁ , i .g. S strip 45 qf, coating_materral "M
covering the ??bblﬁ ?’g\%sw%upfgég a%fasg nlanr%ai‘hES %gJB&@R’itngeﬁfﬁﬁﬁero@ are
uncover eFurfRequsediiame. Vikhers, SpechEdei deam ver hspasioosn swhf aegy . whi ch
easily drai ng Ehancodlad &ppl ked Hya c i 2hine is nmuch | ess
in quantitg th@n t hat r%agi red_to %oa%g'?hegggte{}?e%%ﬂ%r@&%r%ew, Sﬂﬁﬂ t hus
addi t i ondIP2RERTAPETt REEES af3ar & Dr 6F dedipsEnty swefagd asedtdsms

expenoi ves7 WhEbe menspdot tvelyana vy jdihedoal it | Bead? 14 P10T, Jhe
rows of ribbons hagsbeskdescrBedy  Rgacoal ! 09.C0uLd, Dg, arpl T ed by ot her
means. For exanpl e; "a ‘ sSection 63
but no ribbons on its wide side sections 67, 69. The
' centra; section §5 is located between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in
15 the central section 65 can have a different colour and/or
a different height from the ribbons 7' in the surface
sections 57,_59~to form a line 71 for marking_a'playing'
field. The wide side sections 67, 69 of the seam band 51
¢can ‘'be needle pﬁnched"to form fuzzy fabric. Adhesive "aA"
20 - is applied on top of the wide side sections 67, 69 to -
adhere the overlapping surface sections 57, 59 to it.
The fuzzy fabric eﬁhanqes the joining of the seam band 51
to the surface sections 57, 59 by the adhesive. The seam
band 51 can be coated on its back with coating material
25 "M" 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 5; and pefhaps adhering onto the suﬁstréte.
When . the band 51 has been attached to the surface
30, sections 57, 59, as shown in Fig. 9, seaming them
together, the =ribbons 63, because of their different
appearance from the ribbons 7' in the surface sections
57, 59, define a playing line 71.
In another embodiment of the invention, -the
35 ' surface could be employed with long ribbons, at least



series of nozzles could apply thin lines of coatings onto the rows of
*ribbons and a doctor blade could flatten the |I|ines of coating Qq%%PEQQW
back of the mat while leaving 35 relative wi de, elongated areas of the
backi ng nmenber - 16 wuncoated and thusg._capable of fast drainage. Coating
"rolls of different diameters could aTsd bg used to apply the coating. In
accordance with anot her enbodi nent of the 5 invention, |ines for marking

out a pl ggl ng area can be ffqrmﬁj in,the surface by joining the adjacent
edges of i SRSTRALEWAACReS, inglength, sang Ahshpartioulkige 8,
a seam bange¥]l ¢oupladesl asdethibk ad otReng iWbonsPaces- apald. ed g3 OO

of adj ac ac tigns , 22 respectively to be_ ]oined. Jé seam
band 51 ﬁukf%?{)écms %‘iaig B ﬁ? ?%bo?@ 63 i rs’r'?glffént rsd'frfs%%?r on 6%héut no
ri bbons Bﬁrttw%%esmées@cql oAoudh @fployTheteehslsl t3ecti KGR,

| ocatged &0 dg 5.0f S c |ons 57:.59, and the
tuftesg r?%%gﬁg%3 ?ﬁg %t%hczgcgﬁtr tes%i(:%}olr%@g %%E% Ve g%ﬁ'*‘f“é?@ntf%l our

and/ or EM8i fPLRB&S 'hePﬁﬁlt "F‘F§ﬁFthé'- r Ebgdnsallows t forsustaeng seatEdmns 57,

59 to forgot ldaveeIdphentiar kinW ankRhakieddnt i de SeCt' OnS
67, .69. of t he' seam band 51 can-be neee nunc#i%r gfsocdae'?uz? ..

Adhesi veST ATSES| SURLEREEESN +Bp Hiet ﬁba%h%u%sﬁﬁé skRYRBRS 671311 6Qotn@;
adhere tbhesewer | ds ngarslurimeentctmaﬂ&:ﬁ.ﬁléQ ey | thavdheaf ugz ggr&
59 b

enh es +].Q] Ni f S nd 5 o0 the suyr ace sectlons
theagglheg%\%gl}t hels%aér)n ttbl’lta}ind rgc%?l’ bé r&%at ohd |t§ bSckraFeRiadat g

mat er i al PoStom Fubrlaneys t nadnt tle teogt i may@& bahsﬂf:@‘@r@hla},t yader

the sideggg¢lki G H1ach9 aq,ﬁivxﬂ,,l hi adhegj,ve " used in
t he seamfrgg b ee}‘gl n thr(?L ﬁ?—g ﬁ}%gﬁ(& J]‘sriapﬁ a%lﬁ‘eerl Y=EAEE t he
subst rat'ﬁ u a t:Lcu arly useful in areas that are arid. !

Irr:.gat:.on pipes could be laid right in the layer ‘of

15 partlculate material. The porosity of the backing layer
could be des:.gned to retain moisture ‘in the material to
-promote plant growth. The ribbons would minimize the
amount of particulate material that might be blown away
in windy areas. _ S ‘

20 ' A sports field usihg 2 high pile of ribbonm, .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

_ extendlng in the particulate material.



Wen the band 51 has been attached to the surface 30 sections 57L552 as
*shown in Fig. 9, seam ng themtogether, the ribbons 63, because of “t @?ﬂ%ﬁ
different appearance fromthe ribbons 7' in the surface sections 57, 59,
define a playing line 71. in another enbodinment of the invention, -the 35
surface coul d be enployed with long ribhens, at least 5 APR 2006 - 17 four
and one-half inches in length, and the particulate |ayer could be as thick
as the ribbons are long. This surfac%L " d. be used as a grow ng
"surface. The particulate nmaterial c npl oy materials that enhance 5
crop growi ng, such as material that retains noisture for the plants, and
material that allows for strong plant root devel opnent. The enhancenent

materials can fof MpNene©fc MLEE SAUD-d eF S ikl ther Rarii | stk ayer. In
sone cases, the enhancenent materials may have a specific 10 gravity |ess

than water, and ravbdlg did SpddErd Bl rdws btdyaaisatrd ayasisonmder 4 he top

| ayer ensures that it stays in place and is not carried, by water. The
surfaces woul d henjpfsitn cldagtly, ussfresént aieasl dded @f egs<. whéxraimgati on
pi pes could be laid right in the layer -of 15 particulate material. The
porosity of the dackdhg-haysrntheeidd bidkiusd el ect rupwd rdiwi Stemeche t he
material to .pronmote plant growth. The ribbons would minimze the anount
of particul ate rRREFIRG MeERCHI gHie bupfanem Hvehyuding vi nByer eals. 20 A
sports field using.a high pile of ribbon,. a thick' layer' of particulate

mat erial incl udiRfRFtts iqﬁﬂ?ﬁﬂiﬂdﬂhd##hﬁ@ﬁ@iQﬁnW%FQﬁFLﬁ??ﬁ%ﬁ%ﬂ@%
support e plean 1 Glonetital Sase MAD L8 5601500 AP SRR
10 to the backing member, all of the ribbons extending
above the particulate material a predetermined
distance, the ribbons comprising a mixture of stiffer
ribbons and softer ribbons to provide a surface
texture for a predetermined field.
15
2. A synthetic surface as defined in claim 1 or 2,

wherein the proportion of stiffer ribbons and softer

ribbons is 1:1.

20 3. The synthetic surface as defined in claim 2, wherein
said mixture of stiffer ribbons and softer ribbons
includes alternating stiffer ribbons and softer

ribbons.

25 4. A gsyntethic surface as defined in c¢laim 1, wherein
tufts of ribbons have softer and stiffer ribbon

portions.



- 5 APR 2006 -18 CLAIMS 1. A synthetic surface conprising a flexible,
 backing nenber and parallel rows of synthetic ribbons of a 5 uni £ &r APR 2008
| ength, representing bl ades of grass wherein all of the synthetic ribbons
project upwardly fromthe backing nmenber, the surface including a | ayer of
particulate material on the backing nmenhgr supporting the ribbons in a
relatively upright position relative 10 to the backing menber, all of the

ri bbons ext ndi arbcovﬁélaei psaurrtéaccuell ate qmter Ioflﬁfr% & e??})]gz)nm@n%?edl%of Cor

di st ance, le ri'bbons conprising a m x ure 0
ri bbons to provi r r t n 5 A
synthetic surf actggeags%%g%ggr m%}%\;lé)oartazlga eaﬁalqnl t edc pc?éorglor]%l orﬁd of

stiffer ribbons andhSafidds df BRANSH Srdkisl w20 3.t e SUNNEL i, Sl f ace as

defined in claim?2, wherein said mxture of stiffer ribbons and softer
ribbons includesl tar Nadd g stédd eledidbans and Eofdeatier idthons. 25 4. A
syntethic surface as defined in claiml1, wherein tufts of ribbons have
softer and sti f fari akrbion opatdunss o -mSeARR 2006 - 19 5. An artificial
surface as defined in claim1l, wherein the stiffer ribbons have at | east
an 11, 000 denier and a thickness of 100 mcrons while the softer ribbons
have at | east 5,600 denier to 10,000 denier and a 5 thickness of about 80
m crons.



