$7® INTELLECTUAL BL 0/412/10

%t PROPERTY OFFICE
30 November 2010

PATENTS ACT 1977

BETWEEN
Polytan Planungs-und Baugwsellschart Claimants
Fuer Sportlagen mbH & Co. and Edel
Grass B.V.
and
Fieldturf Holdings Inc. Defendant

PROCEEDINGS

Application for revocation under section 72 of the Patents Act 1977 in respect of
patent number GB 2329910 and patent number GB 2350843

HEARING OFFICER A Bartlett

DECISION

1. Thisis the consolidation of two individual actions for the revocation of two
GB patents held by Fieldturf, GB 2329910 and its divisional GB 2350843.
Fieldturf applied to amend these two patents under s75 during the course of
these actions. The respective claims as proposed to be amended read as in
the specifications annexed to this decision.

2. The applicants for revocation now state that they no longer wish to pursue
their applications. However, in such circumstances, the Comptroller has the
power to consider whether to pursue revocation in the public interest as
confirmed in R v Comptroller General of Patents, ex parte Ash & Lacey
Building Products Limited [2002] RPC 46.

Intellectual Property Office is an operating name of the Patent Office



10.

Paragraph 72.27 of the Manual of Patent Practice states that:

“Normally only clear cases of lack of novelty or inventive step based
on prior documentary disclosure should be pursued by the comptroller.
Only exceptionally should some other ground of revocation be
continued with after withdrawal of the applicant”.

The grounds for revocation put forward by Polytan and Edel Grass were that
the amended claims of the two patents lacked novelty and/or the necessary
inventive step in the light of patent number CA 2095158.

| have carefully read all three patents. Whilst the parameter ranges set out
in CA 2095158 overlap with those set out in the revised independent claim
of GB 2329910 and meet those of the revised independent claim of GB
2350843 the revised independent claims of GB 2329910 and GB 2350843
both include a feature that is neither explicitly taught nor hinted at in CA
2095158. That feature is that the length of the ribbons should be at least
twice the spacing between rows of ribbons. The description of CA 2095158
lacks a single embodiment that both meets the dimensional constraints of
the revised independent claims of GB 2329910 and GB 2350843 and has
the “2x row spacing” feature for the length of the ribbons.

In those circumstances | do not consider it possible to say that there is a
clear lack of novelty or inventive step. Nor do | think that the circumstances
in this case are exceptional.

Thus | do not consider that the conditions set out in paragraph 72.27 of the
Manual of Patent Practice are satisfied such that the comptroller should
continue the revocation actions.

Despite some earlier reservations as to their clarity being expressed on
behalf of the Comptroller, | am satisfied that the proposed amendments to
the claims are allowable in respect of issues other than novelty and
inventive step.

| therefore decide to allow the patents to be amended in the form sought by
the proprietor and make no orders for revocation of the patents.
Appeal

Under the Practice Direction to Part 52 of the Civil Procedure Rules, any
appeal must be lodged within 28 days.

A Bartlett
Divisional Director acting for the Comptroller
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This invenzticon ZL1s directed toward Lmproved
SYntheIlic grass surfzaces The inventicn @ 1s  more
particularly dirsctsd toward improved, svnihetic grass
Sporis suriaces

Background Art

Synthetic grass spcrﬁs surfaces are well known.

They are used to replace natural grzass surfaces which do
not stand up well to wear and which recuire a grezat deal
of maintenance. Also, natural grass surfaces do not grow
ell in partly cr fully enclosed sports stadiums. The
synthetic grass surfaces stand up to wear much better
than the natural grass surfaces, do not reguirs as much
maintenance, and can be used in closed stadiums. Some
synthetic c¢rass surfaces comprise zrows of strips r
ripbons ©f synthetic material, extending vertically from
a Dbacking mat with particulate -meterial infilled in
between the ribbons on the mat. The ribbons of synthetic
material usually extend a short distance above the laver

cf particulate material an
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A
]
'
s

esent blades of grass.
The particulate material usually ccmprises sand, as shown

Dy way of example in U. S. Patents 2,995,079, 1576, Haas,

Jxr. and 4,389,433, 15832, Haas, Jxr., but can comprise
other materxizals or a mixturs cf sand and other materials,
&s snown 1o U. = ratent 4¢,2Z7,283, 1%€Z, Haas, Jr., bv
weay oI  examcls The carziculats materizl cCrovides
rzgi_lency T2 the gvnthetiz grass suriaces, and the
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surfaces are often laid on a resilient pad to provide
further resiliency to the surfaces.

The known sand-filled synthetic grass sports
surfaces have some disadvantages. The surfaces usually
become hard after extended use because the sand, between
the rows of ribbons, becomes compacted. Compacting
occurs, in part, Dbecause the rows of ribbons are guite
close together, and the cand cannot spread a great deal
laterally during use. Compacting also occurs, in part,
because the close spacing of the ribbon rows traps
debris, worn and torn off the ribbons, in the sand, even
when the particulate material comprises rounded sand
particles. With an increase in compaction, the surface
becomes progressively harder and less resilient. The
performance of the csurface is shortened, and it has
lessened playing qualities.: The surfaces also become
harder after use because the resilient pads, 1if used,
slowly collapse under use, becoming denser. Removal and
replacement of the compacted particulate material, or
even loosening of it, is difficult because of the close
spacing of the rows of ribbons. It can require expensive
equipment to remove and replace the compacted particulate
material, or even loosen it, and this adds to the cost of
maintaining the surface.

Another problem with the known synthetic grass
sport surfaces is the problem of drainage. Water flow
through the surfaces has generally been slow. The
ribbons are usually attached to the mat by tufting them
through the mat, and then the bottom-of the mat is coated
with a bonding layer to bond the ends of the ribbons to
the mat. The bonding layer 1s 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 gualities of the surface. The loss of the



particulate mwmaterial into and through the holes also
reguires that it be replaced on top of the mat, adding to
the cost of maintaining these surfaces. Compaction of
the surface also inhibits drainage.

The known synthetic surfaces also have
relatively poor playing qualities. When infilled with
rounded sand particles more rounded than angular, because
the rounded particles are thought to compact less and
cause less abrasion, the surface can become too slippery,
particularly when the ribbons are only slightly longer
than the thickness of the layer of particulate material.
Also, the closely spaced fine ribbons, if penetrated, can
tightly grip the cleats and do not tear as easily as
grass, thus making release of the cleats more difficult
and wmaking 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 1if the
athlete's cleat penetrates a seam area, the chances of
the shoe not being released or allowed to pivot is much
greater.

The known synthetic surfaces, with closely
spaced rows of ribbons, also increase the’ speed of =a
rolling ball from the speed with which it rolls on
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 emploved are quite narrow, and they

can curl creating an appearance unlike grass. The narrow



ribbons also abrade easier, creating debris that can
increase compaction of the surface. The close spacing of
the ribbon rows also causes skin abrasion on players

falling or sliding on the surfaces.

According to the invention there is provided a
synthetic surface having a flexible backing member, and
parallel rows of synthetic ribbons, representing blades
of grass, progectlng_upwardly from the backing member,
the rows of ribbons being spaced apart from each other from
between 5/8 inch (1.588 cm) and 2-1/4 inches (5.715 cm),
and the length of the ribbons, extending upwardly from
the backing member, being at least twice the dimension of
. the spacing between the Irows of rlbbonS/\the surface
including a relatively thick layer of particulate
material on the backing member supporting the ribbons in

a relatively upright position relative to the backlng

member, U\c pa(hcu icFe layes hawing sobhickness of abo e Frac-Hhy( (dS )

ahclch o4 bihe riblkdenS-
%g the lnventionf} it " has been found that an

improved synthetic grass surface can be provided by
employing relatively widely 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 alsc ensures
better drainage. Wider row spacing should alsc ensure

less wear and abrasion of the



rizbcns, exzending che lifs of the surfzce and minimizin

ccmpaction
tter cleat
, Lhus

£
improving the plaving gqualizies and raducing the risk of

It has also been found that an improved synthetic grass
surface can be provided by providing rikbons having a
length at least twice as long as the spacing between the
rows c¢Ii rikbons. The rpresent invention employs ribbons
that are guite long compared to the ribbons now emploved.
The longer rikbons allow a thickser layer of particulate
material to be used which can eliminate the need Ior a
rasilien cad and meke installzation o©f the surface
simpler and cheaper. A thicker layer c¢f perticulate
material or 1infill promctes better drainage because of
the hicher water head created by water on the synthetic
grass. Preferably, the laver of particulate material has
a thickness at least two-thirds the length o©of the
ribbons. The longer ribbons can also provide more ribbon
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material abcve the infill for certain sport surfaces,
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crsazting a mere realistic grass-like
combination with the wider spacing of the rikbbon rows,

gllows a laver's cleats to beth penetrate the surfzace
I~ J
=

for ctraction but alsc easily release. The player’
clezts can move the ribpbons and infill material sideways



In ccordance with another embodiment of the

a

present invention, the improved synthetic grass surface
is  constructed tc have improved drainace gualities
provided by the manner and pattern in which the ribbons
are attached. Tn accerdance with the present inventicn,
the rows of ribbons are attached by strips of bonding
materizl applied to the back of the mat. The strips of

bending material are spaced apart and leave areas of the

mat uncoated. Since the mat in this embodiment is
porous, the uncoated areas provide for excellent
drainage. providing a surface with a relatively large

spacing Dbetween the rows of ribbons allows strips of
bonding material to be provided with relatively wide
porous areas of mat between them. The invention 1is also
directed toc an apparatus to simply and easily apply the
bonding strips to the backing. ‘

Improved drainage properties are &also obtained

by having at least one of the backing layers, a needle . -_-

punched fabric, provided with fuzzy fibers on one or both
surfaces. The fuzzy fibers improve the drainage
gualities of the backing layer, and thus of the surface,

cince the fuzzy fiber ends wick away the moisture.

Also 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 éryogenically‘ground rubber
particles wet more easily than non-cryogenically ground
rubber particles and thus{allbw fastéf drainage. The
ratio of sand to rubber can be varied depending on the
end use of the surface; the more ,résilient 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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The surface mav also be provided with line fcrming means,
the lines being used to mark the playing surface for the
szcrt beinc plaved. A example ci such lines a

vardace lines used in the came of football which trzverze

the field at regular intervals These lines are usuzallv
laid cdown on top of the field with chalk or other =*m;“ar
marking matexrial. - In accordance with the present

zn be prcvided with permanent
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he lines are seamed by the
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synthetic grass surface having & flexible, backing laver

and parzllel rows o©If synthetic ribkbons representing
tilades of grass projecting vertic ally from the backing

layer, the rows of ribbons spaced from each other Ifrom

between five-eichths and two and one-guarter inches
araxrt. The surface includes a relatively thick layer of

terizl on the backing layer betweer

-

=4 t
ibbons and supporting them in a relatively upright
siticn relative to the backing laver.

The embodiments are gz1so particularly directed

toward & synthetic grass surface having a flexible,

pcrous, Dbacking laver andé spaced <zrows of ribbons,
representing klades o grass, pr:jecting through and
upwardly Irom the Dbacking laver. Strips o©of bonding
materia. cn the back c¢f the backing laver cverlie the
tufted rows ¢ ribbeons, cne strip of bending mazerizl
cver_.ving cne row cf ribbern, to kend the ribbors te the
Dacking laver The zrows c¢I bonding materizl ars scaced



apart tc provide non-ccated areas of backing material to
improve cverzll drainadge.

The embodiments are further particularly directed
toward a synthetic rass surface having a flexible,
backing laver and parallel rows of synthetic ribbons
representing blades cf grass projecting upwardly from the
backing layer. The surface includes & relatively thick

p .

layer of =
supporting the ribbcons in a relatively upright position

rticulate material on the Dbacking layer
relative to the backing layer, the particulate material
comprising a mixture of cryocgenically ground rubber and
silica sand.

Cryogenically ground rubber means rubber
particles which have been made from the process of
reducing rubber from used tires by a cryogenically ground
rubber method. The fragmenting of the rubber when it is

frozen results in rubber particles with smoother surfaces

less jagged as would occur with non-cryogenically ground .. -

rubber. . )

The embodiments are also directed toward a method
of manufacturing a synthetic grass surface comprising the
steps of tufting ribbons of synthetic material in spaced-
apart rows 1in a porous backing. member and applying
spaced-apart strips of coating material to the back of
the backiné member. Each strip of coating material
covers one zxrow of zribbons to bond the ribbons to the
backing member. The strips of coating material are
spaced apart to leave narrow areas of the backing membexr
uncovered to promokte increased drainage.

The emboéiménts are further particularly directed
toward an apparatus for applying coating material to the
back of a backing member tufted from behind with rows of
synthetic ribbcns representing grass Dblades. The
apparatus has a suppcrt table for supporting the backing

member fcr longitudinal mcovement along the table and

4]



comb-like device overlying the table and having spaced-
apart fingers positioned to cover areas of the backing
member between the rows of ribbons. Each finger is
located between two adjacent rows of ribbons. Means are
provided for placing coating material on the back of the
backing member across its width as it is moved over the
support table and beneath the device. A doctcr blade
adjacent the coating station spreads the coating material
and presses 1t against the backing member between the
fingers to form strips, each strip covering a row to bond
the rows of ribbons to the backing while leaving the
areas of the backing uncoated.

Brief Description of the Drawings

Having thus generally described the nature of
the invention, reference will now be made to the
accompanying drawings, showing by way of illustration, a
preferred embodiment thereof, and in which:

Fig. 1 is a cross-section view of a surface of
the present invention;

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

Fig. 3 is & side view of the ccating machine;

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

Fig. 5 is a top view of the machine;

Fig. 6 is a detail top view;

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

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

Fig. 9 is an assembled view of the seam of Fig.
8.

Mode for Carrving out the Invention

The synthetic grass surface 1 of the present

invention, as sghown in Fig. 1, has a thin, flexible,
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backing member 3 with parallel rows 5 of strips or
ribbons 7 projecting upwardly from the backing member 3.
2 relatively thick layer 9 of 1infilled particulate
material is provided on the backing member 3 supporting
the ribbons 7 in a relativelY' upright position on the
backing member 3. ' '

The flexible, backing member 3 can, as shown,
comprise two backing layers 11, 13. The bottom layver 11
can be a woven or needle punched polypropylene fabric.
The tcp layer 13 can be also be a woven or needle punched
polypropylene fabric. The plastic strips or ribbons 7
are tufted through the backing member 3 as shown in Fig.
2, passing through both layers.

While the backing member 3 has been shown as
comprising two layers, it can also be formed from one

layer or more, such as three layers. 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 with synthetic, fuzzy fibers (flw) 15, as
shown in Fig. 2, to provide means to wick moisture
through the layer. The fuzzy fibers further improve
drainage of the surface.

The ribbons 7 are made from suitable synthetic
plastic material which is extruded in a strip that is
relatively wide and thin. The preferred plastic material
is polyethylene which is soft and has good abrasion
resistance. However, polypropylene can also be used in
making the ribbons. The strip can have a width ranging
between one-quarter inch (0.635 cm) and one inch (2.54
cm) but is preferably arocund one-half inch (1.27 cm)
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



- 11 -

member 3 in parallel rows 5. Between 2 to 8 tufts are
formed per inch of row (0.7874 tufts per cm to 3.15 tufts
per cm) with 4 tufts per inch (1.575 tuf:ts per cm) being
preferable. The strips are mechanically fibrillated or
split to approximately one-eighth of an inch (0.2175 cm)
or more.

The fibrillation, which is dcne mechanically
during the manufacturing of the strip, provides & ribbon
which resembles a hair net, that is, the resulting fibers
are ilnterconnected. o }

The spacing of the rows of ribbons is dependent
on the activity to be performed on the field. For
instance, cleats worn on the shoes of athletes for
different sports have a spacing on the average of about
three-quarters of an inch (1.905 cm) . Footbail 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 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 contemplatéd that much wider
spacing will be required between the,rows to accommodate
the wider hooves of the horses. Thus, it is contemplated
that for horse racing, a spacing between the rows of up
to 2-1/4 inches (5.715 cm) would be necessary with a
proportionally lenger ribbon of up to 5 inches (12.7 cm) .

Relatively wide ribbons, at least one-half inch
(1.27 cm) wide, are preferréd 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. Cnce the synthetic grass has been

installed and the infill has been placed, the ends of the



contemplated to mix the ribbons in
terms of their thickness. For instance, depending on the
tvpe cf field reguired, i.e., a field where the kball will
roll mere slowly than others, stiffer and softer ribbons
could be mixed. Stiffer ribbons would tend to have more
memory and, therefore, return the ribbons back to an
upright position, relatively gspeaking. Examples of such
a mix would be a thick ribbon having a 11,000 denier with
possibly 100 .tc 120 micron, thickness. 2 softer ribbon
would have at least 5,600 and preferably from 5,700
denier and an 80 micron thickness. Any combination of
these more rigid and softer ribbons would be determined
by the particulér requirements of the playing field. The
ratio of stiff to soft ribbons may be 1:1. These stiff

and soft ribbons may be alternating or part of the same
tuft.

In accordance with thé present invention, the
rows 5 of ribbons 7 are spaced apart a distance "A" that
ranges between five-eighths (1.5875 cm) and two and one-
quarter inches (5.715 cm) apart. The row spacing depends
on the end use of the surface, a smaller spacing being
used for a surface that 1is wused for less physical
activity, such as a golf green for example, and a larger
spacing being used where more physical activity is
encountered, such as a race track for "horses, for
example. .

The relatively wide spacing between the rows of
ribbons has several advantages. The wide spacing reduces
the tendency cof the surface to compact. If the tendency
to cocmpact is reduced, drainage of the surface 1is
improved. The wide spacing also reduces the amcunt of
material regquired £for the ribbons. The wide spacing

further enhances the playing gualities c¢f the surface. A
e |
4L

claver plaving cn the suriace 1s able to obtain better
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traction because the player's cleats are better able to
dig into the particulate material between the ribbon
rows. At the same time, the cleats release better
because there is more room between the rows to move the
particulate material during release. The wide spacing
also makes 1t easier to loosen, clean, and even replace
the particulate material. There is room between the rows
to insert an air wand into the material to gently loosen
it and raise it up slightly. The loosened, raised
material can be collected, cleaned of dirt and debris,
and returned onto the backing member. The 1life of the
surface 1s extended and thus replacement costs are
reduced. The wide spacing also makes it easier to sew
adjacent surface sections together without creating bulky
seams since more space 1is provided for the seam.

The length of the ribbons is also an important
feature of the invention. The length "L" of the ribbons
7, that is, the distance from the backing meﬁber 3 to the
their free ends 17, is at least twice the spacing "A"
between the rows 5 of ribbons and preferably between
three and six times the spacing "A". The length "L" of
the ribbons ranges between one and a quarter inch (3.175
cm) but preferably 3 inches (7.62 cm) and five inches
(12.7 cm), with the shorter ribbons being used with the
surface having the smaller row spacing and the larger
ribbons being used with the larger row spacing. The
relatively longer ribbons, as compared with those used in
the prior art, allow for the use of a thicker infill
layer S5, thus providing a more resilient surface without
requiring an underpad. The expense of an underpad and
the cost involved in installing it is thus eliminated. A
thicker 1infill Jlayer 9 promotes Dbetter 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 alsc provide more free
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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
anywhere from one-quarter inch (0.635 cm) to one and a
half inches (3.81 cm) above the infill. The thickness of
the infill layer can range between one (2.54 cm) and four
inches (10.16 c¢m) depending on the end use of the
surface. The layer generally has a thickness "T" of
about two-thirds the length "L" of the ribbons.

The layer S of particulate material preferably
comprises a mixture of a hard sand, such as silica, and
cryogenically ground crumb rubber. Cryogenically ground

crumb zrubber is preferred because the particles are

rounder, minimizing abrasion  and also lessening
compaction. The less angular rubber particles also wet
easier thereby aiding drainage. =~ Further, the particles

are also less likely to float away if the surface is
flooded since microscopic air bubbles are not as readily
adhered to the rounded particles: The particles can
range in size between four mesh and seventy mesh, but
preferably are between fifteen and thirty mesh for sports
where abrasion of the players cbntacting the surface is a
factor and between four and thirty mesh where abrasion is
not a factor. The silica sand could be replaced by
graded small rocks, hard and heavy granulated plastics,
or other hard sand. The cryogenically ground crumb
rubber could be replaced by other resilient materials,
such as cork, styrene, epdm rubber, necprene, or other
similar materials, if the particulate shape equates the
shape of cryogenically ground rubber. In some cases,
some or all of the resilient material could be replaced
by other materials which perform specific roles. An

example would be using perlite to replace the resilient



material so as to reduce compaction and possibly absorb

The mix of sand and resiliert material can vary
depending on the end use of the surface. More rubber is
used 1f the surface reqguires more resiliency. n

relatively thick surfaces the laver 9 of particulate
material can be divided in sub-layers with the lower sub-
iaver 17 adjacent the backing member 2, as shown in Fig.
2, having smaller particles and the upper sub-layer 19
haVing larger particles to initiate good drainage. The
particles in the lower sub—layer_l7 could be mainly sand
with a mesh size of about forty to sevénty mesh. The
upper sub-layer 19 would comprise larger particles of
sand combined with the rubber particles, such as thirty
mesh. Using mainly, or only, sand in the lower laver
reduces the cost of the surface.

The surface 1 is manufactured by attaching the
ribbons 7 by tufting them through the backing member 3 in
rows 5 that are spaced between five-eighths (1.5875 cm)
and two and one-quarter inches apart, there being
2 to 8 ribbons per inch in each row. Once“the ribbons 7
are tufted in place, the backing member 3 can be coated
on its back side to adhere the ribbons to the backing
member. The entire backing member can be coated. A

Preferably, however, in one embodiment of this
invention, using a porous backing n&mber,‘only portions
of the backing member are coated to provide better
drainage and to reduce costs. In accordance with this
embodiment, the backing tﬁember 3, after the ribbons 7
have tufted in place, is passed, upside down, through any
standard carpet coating machine. The coating machine 31,
as shown schematically in Figs. 3, 4, S5 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 shcwn, are provided for moving the
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member 3 across the support plate 32 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
27 which rest on top of the bottom of the backing member
3, against the support plate 33. ~ The fingers 37 are
adjustable as to the spacing between them, and are
adjusted to place one finger between each pair of
adjacent rows 5 of ribbon on the backing member 3. A
doctor blade 39 is located above the fingers 37 nearer
rhe front of the fingers 37 than their back. ‘"Applicator
means 40 are provided for applying coating material "M"
onto the comb-like device 35, across its width, just in
front of the doctor blade 39. As the member 3 is moved
to the right, as shown in Fig. 3, under the device 35,
the coating material "M" is carried with it to the doctor
blade 39 where it is spread and laid down against the
narrow areas 41 of the backing member 3 that are not
‘covered by the fingers 37. These areas 41 contain the
ribbon rows 5, and the ribbon ends in these rows are
covered with the coating material "M" to adhere the
ribbons 7 to the backing member 3. The fingexrs 37

prevent coating material "M" from covering the narrow
areas 43 of the backing member 3  adjacent the ribbon rows
5. As the member 3 moves away from under the fingers 37,
the back of the member 2, as shown in Fig. 7, has strips
45 of coating materizl "M" covering the ribbon rows 5,
but adjacent areas 43 of backing member 3 are uncovered,
because of the fingers, to provide a very porous surface

which easily drains. The coating applied by the coating
machine is much less in guantity than that required to
coat the entire backing member, and thus additional
savings in material are provided making the surface less

expensive.
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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 z doctor blade could flatten the
lines of coating onto the back of the mat while leaving
relative wide, elongated areas of the backing member
uncoated and thus capable of fast drainage. Coating
rolls of different diameters could also be used to apply
the coating.

In accordance with another embodiment of the
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.
€, a seam band 51 is placed under the adjoining but
spaced-apart edges 53, 55 of adjacent surface sections
57, 59 respectively to be joined. The seam band 51 has
rows 61 of tufted ribbons 632 in its central section 65
but no ribbons on its wide side sections 67, 69. The
central section 65 is located between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in
the central section 65 can have a differeﬁt colour and/or
a different height from the ‘ribbons 7' in ‘the surface
sections 57, 59 tc form a line 71 for marking a playing
field. The wide side sections €7, 69 of the seam band 51
can be needle punched to form fuzzy fabric. Adhesive "A"
is applied on top of the wide side sections 67, 69 to
adhere the overlapping surface sections 57, 59 to it.
The fuzzy fabric enhances the 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" Jjust under the central sectioﬁ. 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 substrarce.



Wher the band 51 has been attached to rhe surface

cecticns 57, 59, &as shown in Fig. ¢, seaming them
togetnher, the ribbcns 62, because of their different

appearance from the ribbons 7' in the surface sections -
57, 59, define a playing line 71.

In another embodiment cf the invention, the
surface cculd be emploved with long ribbons, at least
four and one-half inches (11.42 cm) in length, and the

particulate layer cculd be as thick as the ribbons ar

[ty

long. This surface could be used as a growing surface.
The particulate material could employ materials that
enhance crop growing, such as material that retains
moisture for the plants, and material that allows for
strong plant root development. The enhancement materials
can form one or more sub-layers in the particulate laver.
In some cases, the enhancement materials may ~have a
specific  gravity less than water,‘ and having this
material in bottom sub-layers under the top layer ensures
that it stays in place and is not carried by water. The
surface would be particularly useful in areas that are
arid. Irrigation pipes could be laid right in the layer
of particulate material. The porosity of the backing
layer could be designed to - retain moisture in the
material to promote plant growth. The ribbons would
minimize the amcunt of particulate material that might be
blown away in windy areas.

A sports field using a high pile. of ribbon, a
chick layer of particulate material including
crycgenically 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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Thus using the embodiments referred to hereinbefore with

reference to the drawings, it is possible to:-

(1)

(iii)

(iv)

(v)

provide an improved synthetié grass sports
surface that is more resilient, and remains
more resilient for a ldnger period of time,
than known synthetic grass surfaces;

provide improved = synthetic grass sports
surfaces that have improved drainage
properties and improved playing properties;
provide improved synthetic playing surfaces
that are relatively less expensive to
manufacture, to install, and particularly to
maintain; |

provide synthetic playing surfaces that are
less abrasive, easier to mark with lines, and
easier to seam; A

provide a method for making oﬁe eﬁbodiment
having improved drainage properties and a

machine for carrying out the method.



34.

CLAIMS

A synthetic surface having a flexible backing
member, and parallel rows of synthetic ribbons,
representing blades of grass, projecting upwardly
from the backing member, the rows of ribbons being
spaced apart from each other‘from between 5/8 inch
(1.588 cm) and 2-1/4 inches (5.715 cm), —&®e the
length of the ribbons, extending upwardly from the
backing member, being at leaét twice the dimension
of the spacing between the rows of ribbon;;:the
surface including a relatively thick layer of

particulate material ~on the backing member

supporting the ribbons ‘in_ a relatively upright
L

position relative to the backing member <

A surface as claimed in claim- 1, wherein the
length of the ribbons, extending upwardly from the
backing member, is from between 1% and S inches

(3.175 cm and 12.70 cm).

A—purface —as—eloimed—in—eteim—T—wherein the
hawhjk _ ’ ,
particulate layer Ak=s~’a thickness of jet—Feest two-

thirds the length of the ribbons.

A surface as claimed in any of claims 1 Aee—s,
wherein the ribbons extend between % inch (0.635
cm) and 1 inch (2.54 cm) above the layer of

particulate material.
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A surface as claimed in any of claims 1 to <,
wherein the ribbon has a width of about one-half

of an inch (1.77 cm).

A surface as claimed in any of claims 1 to i?
wherein the backing member is a single layer of

permeable fabric.

R

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

permeable fabric.

A surface as claimed in any of claims 1 to 3,
wherein the backing member is a triple layer of

permeable fabric.

A surface as claimed in any of claims 1 to j?,
wherein the particulate layer is a mixture of sand

and cryogenically ground rubber.

. by
A surface as claimed in claim .%, wherein at least
a portion of the particulate material ranges
between fifteen to thirty mesh (about 0.6mm to

1.5mm in diameter) .

A surface as claimed in claim 1, wherein the
backing member comprises one or more layers of
fabric, at least one of the layers of fabric being
needle punched to produce fuzzy fibers on its

surface.
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A surface as claimed in any of claims £ to .2,

wherein at least one of the layers of permeable
fabric 1is needle punched to producé fﬁzzy'fibers

on its surface.

A surface as claimed in any preceding claim,
including a strip of coating material on the back
of the backing member overlying each row of ribbon
to fasten the ribbon to the backing member, the
backing member being porous and uncovered by

coating material between the strips.

A synthetic surface as claimed in claim 1,‘whereih
the length of the ribbons is such as to extend
between % inch and 1 % inches (0.635 and 11.31 cm)
above the layer of particulate material, and the
ribbons comprise a mixture of stiffer ribbons and
softer ribbons to provide a specific surface
texture for a predetermined field requirement.
i3
A synthetic surface as claimed in claim 14,
comprising a sports playing field.
13 4

A synthetic surface as claimed in claim 4 or A5,
wherein the proportion of stiffer ribbons and

softer ribbons is 1:1.
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A synthigic s%rface as claimed in any one of
i I
claims 14 to 16, wherein alternate ribbons are of

stiffer and softer material.

A synthetic S%Zface as claimed in any one of
i3
claims 14 to 37, wherein tufts of ribbons have

softer and stiffer ribbons.

An artificial ggprface as claimed in any one of
claims 52 to iﬁ, wherein the stiffer ribbons have
at least an 11,000 denier and a thickness of 100
microns while the softer ribbons have at least

5,600 denier and a thickness of about 80 microns.

A synthetic surface substantially as hereinbefore
described with reference to and/or substantially
as illustrated in any one or any combination of

the accompanying drawings.
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AISCEUR

SYNTHETIC TURF

Technical Field

This invention is directed toward improved

synthetic grass surfaces. The invention is mor

b

H

n

particularly directed toward improved, synthetic gras

sportse surfaces.

!

Background Art

Synthetic grass sports surfaces are well known.
They zare used to replace natural grass surfaces which do
not stand up well to wear and which reguire a great deal
of maintenance. Also, natural grass surfaces do not Sgrow
well in partly or fully enclosed sports stadiums. The
synthetic grass surfaces stand up to wear much better
than the natural grass surfaces, do not require as much
maintenance, and can be used in closed stadiums. Some
synthetic grass surfaces comprise rows of strips or
ribbons of synthetic material, extending vertically from
a backing mat with particulate material infilled in
between the ribbons on the mat. The ribbons of synthetic
material usually extend a short distance above the layer
of particulate material and represent blades of grass.
The particulate material usually comprises sand, as shown
by way of example in U. S. Patents 3,995,079, 1876, Easas,
Jr. and 4,389,435, 1983, Haas, Jr., but can comprise
cther materials or a mixture of sgand and other materials,
/337,283, 1982, Haas, Jr., by

as shown in U. S. Patent 4
example. The ©particulate matsrial provides

wayv o

£
resiiiency to the svnthetic cgrass surfaces, and the



surfaces are often laid on a resilient pad to provide
further resiliency to the surfaces.

The known sand-filled synthetic grass sports
surfaces have some disadvantages. The surfaces usually
become hard after extended use because ﬁhe sand, between
the zrows of ribbons, Dbecomes compacted. Compacting
occurs, in part, because the rows of ribbons are guite
close together, and the sand cannot spread a great deal
laterally during use. Compacting also occurs, 1in part,
because the close spacing of the ribbon rows traps
debris, worn and torn off the ribbons, in the sand, even
when the particulate material comprises rounded sand
particles. With an increase in compaction, the surface
becomes progressively harder and less resilient. The
performance of the surface is shortened, and it has
lessened playing qualities. The surfaces also become
harder after use because the resilient pads, 1f used,
slowly collapse under use, becoming denser. Removal and .
replacement of the compacted particulate material, or
even loosening of it, is difficult because of the close
spacing of the rows of ribbons. It can require expensive
equipment to remove and replace the compacted particulate
material, or even loosen it, and this adds to the cost of
maintaining the surface.

Another problem with the known synthetic grass
sport surfaces is the problem of drainage. Water flow
through the surfaces has generally been slow. The
ribbons are usually attached to the mat by tufting them
through the mat, and then the bottom of the mat is coated
with a bonding layer to bond the ends of the ribbons to
the mat. The bonding layer 1s non-porous. To provide
adequate porosity, the coated mat 1s 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 1loss of the



particulate material into and through -the holes also
reguires that it be replaced on top of the mat, adding to
the cost of maintaining these surfaces. Compaction of
the surface alsoc inhibits drainage.

The known synthetic surfaces also have
relatively poor playing qualities. When infilled with
rounded sand particles more rounded than angular, because
the rounded particles are thought to compact less and
cause less abrasion, the surface can become too slippery,
particularly when the ribbons are only slightly longer
than the thickness of the layer of particulate material.
Also, the closely spaced fine ribbons, if penetrated, can
tightly grip the cleats and do not tear as easily as
grass, thus making release of the cleats more difficult
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
the shoe not being released or allowed to pivot is much
greater.

The known synthetic surfaces, with closely
spaced rows of ribbons, also increase the speed of a
rolling ball from the speed with which it rolls on
natural grass. The closely spaced ribbons create an
almost sclid, 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



ribbons zlzo &abrads =azisy, crsating dekris that czn
incresasza comgaction of ths surfzacs. The zloze spzcing 2%
the rikkon rows &also cazuses skin =zbrzsico on playsrs=
fzllins or sliding oo ths sar
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Pisclosure cf the Inventicn

According to the invention there is provided a synthetic
grass surface for a sports playing field wherein the

synthetic grass surface comprises a flexible backing

member, and parallel rows of synthetic ribbons, representing
blades of grass projecting upwardly from the backing member, the
rows or ribbons being spaced apart from each other, the surface
including a relatively thick layer of particulate material on the
backing member supporting the ribbons in a relétively upright‘
position relative to the backing member, but excluding a
resilient pad beneath the backing member, wherein the
relationship of the length of the ribbong and the spacing between
the rows is 2A < L such that the length of the ribbons is at
least twiciu;Pe spacing; and the particulate material has a

b O~k alsode

thickness T oflat—*eest 2/3 the length of the ribbons, where A
is the spacing between the rows, L is the length of the
ribbon measured from the flexible backing and T is the
thickness of the laver of particulate material.

In accordance with an embodiment of the present
invention, it has been found that an improved synthetic
grass surface can be provided by providing ribbons having 2

length at lsast twices as lcong 2

n

the spacing between ths

yowz 3f ribbons. The present invsnticn smploys riktons
thzt &re guite long compared to the rikbons now =mploved.
Thz longsr ribbons allow =z thicksr laysrx cf particulats
szterial to be us=zd which czn =liminzts ths n==d faxr a
resilient pzd z2nd wmzks installation of ths zurface
simpler znd chzaper. A thicksr laver of particulate



material or infill promotes better drainage because of the
higher water head created by water on the synthetic grass.
The layer of particulate material has a thickness
substantially 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 bPlayer's cleats can move the ribbons and
infill material sideways to allow easier release.

In accordance with an embodiment of the present
invention, it has been found that an improved synthetic
grass surface can be provided by employing relatively
widely spaced rows of ribbons. The wider spacing
of the ribbon rows reducesdthe compaction of
the infill that normally occurs with more
closely spaced rows, thus extending the life of the
surface with respect to resiliency. Reduced
compéction alsc ensures better drainage. Wider xrow
spacing shculd also ensure less wear and zkrasicn cf the
Tikbons, extending the lifs of the surlace and minimizing
the formztion cf riktkon dekris which zffects compacticn

Lnzge. Wider row SFacing also zllows better clezt

[
n

i
PEnstraticn and allcws the clests to relsase easier, th

irgroving the playing gualitiss ard rzducing the rizk of

- =

Ainjury. Wider ritbon row £recing can &lso cause balls on
the surfzcs tc rsll mors 1liks they roll on grass, rhus
improving playing gqualitiszs. Wicer ribbon row sTacing

lso makss it easier o lecozen tr= particulats material

if 1t does start to compa t> <lzan cr rsplacze it.
Widex rikborn row spacing alsc raduces zbrasio= £t th=
play=rs when ccntzcting the surfzcs. Wider rikkon row
Spaclng zazn maks it ezsisy to =eam the surface .



In accordance with zancther emzodiment of =zhe
cr=ssnt inventicn, the improved synthetic grass surfacs

is cecnstructed to have improved drairnage gqualities

provicded bv the meanner anc pakttern in which the ribbcns
ere attached. 1In acccrdance with the embodiment,
the ryows c¢f ribbons are attached by strips ¢ kcnding

materizl zpplied to the back oI the mat. The strips cof
bonding materizl are spaced apart and leave arezs of the
mat uncoated. Since +the mat in this embodiment Is
pcrous, the uncosted areas provide Zoxr excellent
drainage. Providing a surface with a relatively large

spacing between the rows of ribbons allows strips of
bonding material to be provided with relatively wide
porous aveas of mat between them. This embodiment is also
directed to an apparatus to simply and easily apply the
bonding strips to the backing.

Improved drainage properties are also cbtained
by having at least one of the backing lavers, a needle
punched fabric, prcvided with fuzzy fibers on cne or both
suriaces. The fuzzy fibers improve the drainace
gualities of the backing layer, and thus of the surface,
since the fuzzy fiber ends wick away the moisture.

Also in accordance with another embodit}\ent of the present invention,
the surface is provided with an improved infill layer of
particulate meaterial. The infill preferably comprises a
mixture cf silica sand and cryogenically ground zrubber
particles. The cryogenically ground.rubber particles wet
more easily than ncn-cryogenically ground  rubber

and thus allow fasterxr drainage. The ratio c<I
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float upwardly

when the surfzce iz flcoded whischk could r=2gult inm ¢k
lcss of materiel and z chance in the vlaying gquelities of
The surfzace

The surface may also be provided with line forming means,

the lines being used to mark the plaving surface for the

Spcrt being rlaved. 2An exzmple of such lines zrs ths
vardage lires used in the came cf foothball which =rzverse
the fleld at recular intervals. These lines axe usuaily
laid down on top cf the field with chalk or othex gimilar

e
marking material. In accordance with this

[aal

embodiment, the suxfzce can be rrovided with permanent
lines sezmed in the surface. The lines

gre sezmed bv the
manner in which the backing lazyers are jcined together.

Another eﬁbodiment of the %nvention is directed toward a:
ynthetic grass suriace having a flexible, kacking laver

0}

1 rocws c<f synthetic ribbons representing

between five-eighths and twe and cne-cuarter inches

{1
ot
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ot
ty
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apart. The surface includes z relativ <
perticulate materizl cn the backing laysr beiween the
ribbcns ané supperting them in & relatively wupricht
position relative to the backing laver.

Another embodiment of the invention is also directed toward a

i
N
e having & flexikle,

Cowaxd a synthetic grass surfzac

bcrous, backing laver aad spaced rows of rikbcns,
represencting blades o©f grzss, preojecting through and
upwardly from the backing laver. Strips of bending
material on the back <f the backing layer cverlis che
tufted rews c¢f rikbens, cne stris cf bending material
cverlying cne row o rikkcn, to kernd the ribberns teo ths
backing layer. The rows <f bonding matsrizl arz spzacsd

L X N
[



arart to provide non-coated areas cf backing material to
improve ovarzll drainage.

Another embodiment of the invention is directed
toward a synthetic grass surface having a flexible,
packing laver and parallel rows cf svnthetic rikbons

e s prcjecting upwardly from the
backing laver.  The surface includes a relatively thick
layver of pearticulzte materiazl on the backing layexr

the ribbons in a relatively upright posizion
relative to the backing layer, the particulate material
comprising a mixture of cryocgenically ground rubber and
silica sand.

Cryogenically ground rubber means rubber
particles which have been made from the process of
reducing rubber from used tires by a cryogeniczally ground
rubber method. The fragmenting of the rubber when it is
frozen results in rubber particles with smoother surfaces
less jagged as would occur with non-crvogenically ground
rubbexr. o i

Another embodiment of the invehtion is directed toward a method
of manufacturing a synthetic grass surface comprising the
steps of tufting ribbons of synthetic materizl in spaced-
apart zrows 1n a porous backing member and applying

0]

paced-apart strips of coating material to the back of
the backing member. Each stri of coating material
covers cone row of ribbons to bond the ribbons to the
tacking member. The strips o©f coating meterial ars
spaced apart to leave narrow areas of the backing membexr
uncoverad to promote increased crainage.
Another embodiment of the 1nventlon is directed

toward an apperxatus Ior aprlving coatlng material to the

Fack of =z keacking member tuftsd frcm behind with rows of

synthetic rikbons representing grass Dblades. The
apperztus has & support tzkle for suppcrting the bkacking

member for longitudinsl movement alcng the takle znd =2



comb-like device overlying the table and having spaced-
apart fingers positioned to cover areas of the backing
member between the rows cf ribbons. Each finger is
located between two adjacent rows of ribbons. Means are
provided for placing Coating material on the back of the
backing member across its width ‘as it is moved over the
Support table and beneath the device. A doctor blade
adjacent the Coating station spreads the coating material
and presses it against the backing member between the
fingers to form strips, each strip covering a row to bond
the rows of ribbons to the backing while leaving the

areas of the backing uncoated.

Brief Description of the Drawings

Having thus generally described the nature of
the invention, reference will now be made to the
accompanying drawings, showing by way of illustration, a
preferred embodiment thereof, and in which:

Fig. 1 is a cross-section view of a surface of
the present invention;

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

Fig. 3 is side view of the coating machine;

mowo

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

Fig. 5 is a top view of the machine;

Fig. 6 is a detail top view;

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

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

Fig. 9 is an assembled view of the seam of Fig.
8.

Mode for Carrvina out the Invention

The synthetic grass surface 1 of the present

invention, as shown in Fig. 1, has a thin, flexible,
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backing member 3 with parallel rows 5 of strips or
ribbons 7 projecting upwardly from the backing member 3.
A relatively thick layer 9 of infilled particulate
material is provided on the backing member 3 supporting
the ribbons 7 in a relatively upright position on the
backing member 3.

The flexible, backing member 3 can, as shown,
comprise two backing layers 11, 13. The bottom layer 11
can be a woven or needle punched polypropylene fabric.
The top layer 13 can be also be a woven or needle punched
polypropylene fabric. The plastic strips or ribbons 7
are tufted through the backing member 3 as shown in Fig.
2, passing through both layers.

While the backing member 3 has been shown as
comprising two layers, it can also be formed from one'
layer or more, such as three layers. 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 with synthetic, fuzzy fibers (flw) 15, as
shown in Fig. 2, to provide means to. wick moisture
through the layer. The fuzzy £fibers further improve
drainage of the surface. ;

The ribbons 7 are made from. suitable synthetic
plastic material which is extruded in a strip that is
relatively wide and thin. The preferred plastic material
is polyethylene which is soft and has good abrasion
resistance. However, polypropylene can also be used in
making the ribbons. The strip can have a width ranging
between one-quarter inch (0.635 cm) and one inch (2.54
cm) but is preferably around one-half ineh (1.27 cm)
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
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member 3 in parallel rows 5. Between 2 to 8 tufts are
formed per inch of row (0.7874 tufts per cm to 3.15 tufts
per cm) with 4 tufts per inch (1.575 tufts per cm) being
preferable. The strips are mechanically fibrillated or
split to approximately’one—eighth of an inch (0.3175 cm)
or more.

The fibrillation, which is done mechanically
during the manufacturing of the Strip, provides a ribbon
which resembles a hair net, that is, the resulting fibers
are interconnected.

The spacing of the rows of ribbons is dependent
on the activity to be performed on the field. For
instance, cleats worn on the shoes of athletes for
different sports have a spacing on the average of about
three-quarters of an inch (1.905 cm). Football cleats or
soccer cleats may be wider than baseball cleats. The
spacing is in relation to the type of sport to be played
on the 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 contemplated that much wider
spacing will be required between the rows to accommodate
the wider hooves of the horses. Thus, it 4is contemplated
that for horse racing, a spacing between the rows of up
to 2-1/4 inches (5.715 cm) would be necessary with a
proportionally longer ribbon of up to S5 inches (12.7 cm) .

Relatively wide. ribbons, at least one-half inch
(1.27 cm) 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 & denser
appearing pile. Once the synthetic grass has been

installed and the infill has been placed, the ends of the



terms ©f thelrx thickness For instance, depending con tns
tvpe of field reguired, i.e., & field whers the pall will
roll mere slowly than others, stilfer and sciter ribbons
couldé be mixsd. Stiffer rizbons would tend to have mcre
memory and, therefcre, reiuXn the xibbons bLkhack tc an

upright position, relatively speaking. Examples cf such
2 mix would be a thick ribbon having a 11,000 denier with
pessibly 100 to. 120 micron thickness. A softer ribbon
would have from 5,700 denier and en 80 micron thickness.
2ny combination of these more rigid and softer ribbons
would be determined by the particular reguirements of the
plaving field. The ratio of stiff to soft ribbons may be
1:1. These stiff and soft ribbecns may be alternating or
part of the same tuft. ‘ )

.- The rows 5 of ribbons 7 are spaced apart a distance "A" that
ranges between five-eighths (1.35875 cm) and two and one-
cuarter inches (5.715 cm) apart. The row spacing depends
on the end use of the surfzce, a smaller spacing being
used for a surface that 1is used Zfor less physical
activity, such as a gclf green for example, and a larger

spacing being used where more physical activity is

encountered, such as & race track Zfor horses, for
example. '

The relatively wide spacing between the rows of
ribbcns has several advantages. The wide spacing rsduces
the tencdencv cf the surface to compact. If the tendency
-5 cecmpact is reduced, drzinage oI tiae surface is
improved. The wide sracing also reduces the amount cf
material recuired for the ribpcns. The wide spacing
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traction because the player's cleats are better able to
dig into the particulate material between the ribbon
rows. At the same time, the cleats release better
because there is more room between the rows to move the
particulate material during release. The wide spacing
also makes it easier to loosen, clean, and even replace
the particulate material. There is room between the rows
Lo insert an air wand into the material to gently loosen
it and raise it up slightly. The locsened, raised
maﬁerial can be collected, cleaned of d&irt and debris,
and returned onto the backing member. The life of the
surface 1is extended and thus replacement ‘costs are
reduced. The wide spacing also makes it easier to sew
adjacent surface sections together without creating bulky
Seams since more space is provided for the seam.

The length of the ribbons is also an important
feature of the invention. The length "L" of the ribbons
7, that is, the distance from the backing member 3 to the
their free ends 17, is at least twice the spacing "A"
between the rows 5 of ribbons and preferably between
three and six times the spacing "A". The length "L" of
the ribbons ranges between cne and a gquarter inch (3.175
cm) but preferably 3 inches (7.62 cm) and five inches
(12.7 cm), with the shorter ribbons being used with the
surface having the smaller row spacing and the larger
ribbons being used with the larger row spacing. The
relatively longer ribbons, as compared with those used in
the prior art, allow for the use of a thicker infill
layer 9, thus providing a more resilient surface without
requiring an underpad. The expense of an underpad and
the cost involved in installing it is thus eliminated. A
thicker infill layer 9 promotes better drainage by
Creating &a hicher 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
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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
anywhere from one-guarter inch (0.635 cm) to one and a
half inches (3.81 cm) above the infill. The thickness of
the infill layer can range between one (2.54 cm) and four
inches (10.16 cm) depending on the end use of the
surface. The layer generally has a thickness "T" of
about two-thirds the length "L" of the ribbons.

The layer 9 of particulate material preferably
comprises a mixture of a hard sand, such as silica, and
cryogenically ground crumb rubber. Cryogenically ground

crumb rubber is preferred because -the particles are

rounder, - minimizing abrasion and also lessening
compaction. The less angular rubber particles also wet.
easier thereby aiding drainage. Further, the particles

are also less likely to float away 1if the surface is,.ji

flooded since microscopic air bubbles are not as readily
adhered to the rounded particles. The particles can
range in size between four mesh and seventy mesh, but
preferably are between fifteen and thirty mesh for sports
where abrasion of the players contacting the surface is a
factor and between four and‘thirty mesh where abrasion is
not a factor. The silica sand could be replaced by
graded small rocks, hard and heavy granulated plastics,
or other hard sand. The cryogenically ground crumb
rubber could be replaced by other resilient materials,
such as cork, styrene, epdm rubber, neoprene, or other
similar materials, if the particulate shape equates the
shape of cryogenically ground rubber. In some cases,
some or all of the resilient material could be replaced
by other materials which perform specific roles. An

example would be using perlite to replace the resilient
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The mix cf sand and resilient materizl can vary

cepending cn ths end uss of trie surface. More rubbe- is
vesed i tie surlace reguires more resiliency in

<
having larger rarticles to initiace good drainage. Tk
rarticles in the lower sub- layver 17 could be mai ‘*y sand
with a mesh size of about forty to seventy mesh. The
upper sub-laver 19 would comprise larger particles of
sand combined with the rubber particles, such as thirty
mesh. Using meinly, or only, sand in the lower layer
reduces the cost of the surface.

| The surface 1 is mznufactured by attachin the
ribbons 7 by tuf ting them through the backing member 3 in
rows 5 that are spaced between five- eighths (1.5875 cm)
and two and Ccne-quarter inches apart, there being |
2 to 8 ribbons per inch in each row. Once the ribbons 7
are tufted in place, the backing member 3 can be coated
Cn its back side to adhere the rikbons to the backing
membexr. The entire backing member can be coated.

Preferzbly, however, in one embodiment of this

invention, using a porous backi *ng member, only porticns
of the backing member are coated to provide better:
drainage and to reduce costs. In accordance with this
embcediment, the backing member 3, after the ribbons 7

€ tulted in place, is passed, upsicde down, through any

hav
stancaxd carpet coating machine. The coating machine 31,

&s shcwn schematically in Figs. 3, 4, 5 ang 6, has =&

(73]

Suprcrt Tlate 22 ¢ rpert the tufted backing member
cf the surfzce 1 as 3= is being passed throuch the

machine ., Mearnsz, not shown, ars provided frr meving the
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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-1like deVice 35 having an array of parallel fingers
37 which rest on top of the bottom of the backing member
3, against the support plate 33. The fingers 37 are
adjustable as to the spacing between them, and are
adjusted to place one finger between each pair of
adjacent rows S of ribbon on the backing member 3. A
doctor blade 39 is located above the fingers 37 nearer
the front of the fingers 37 than their back. Applicator
means 40 are provided for applying coating. material "M"
onto the comb-like device 35, across its width, .just in
front of the doctor blade 39. As the member 3 is moved

to the right, as shown in Fig. 3, under the device 35,

the coating material "M" is carried with it to the doctor -

blade 39 where it is spread and laid down against the
narrow areas 41 of the backing member 3 that are not
covered by the fingers 37. These areas 41 contain the
ribbon rows 5, and the ribbon ends in these rows are
covered with the coating material "M" to adhere the
ribbons 7 to the backing member 3. The fingers 37
prevent coating material "M" from covering the narrow
areas 43 of the backing member 3 adjacent the ribbon rows
5. As the member 3 moves away from under the fingers 37,
‘the back of the member 3, as shown in Fig. 7, has strips
45 of coating material "M" covering the ribbon rows 5,
but adjacent areas 43 of backing member 3 are uncevered,
because of the fingers, to provide .a very porous surface
which easily drains. The coating applied by the coating
machine is much less in quantity than that required to
coat the entire backing member, and thus additional
savings in material are provided making the surface less

expensive.
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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
uncoated and thus capable of fast drainage. Coating
rolls of different diameters could also be used to apply
the coating.

In accordance with another embodiment of the
invention, lines for marking out a bPlaying area can be
formed in the surface by Jjoining the adjacent edges of
surface sections with a specific seam. As shown in Fig.
8, a seam band 51 ig placed under the adjoining but
spaced-apart edges 53, 55 of adjacent surface sections
57, 59 respectively to be joined. The seam band 51 has
rows 61 of tufted ribbons 63 in its central section €5
but no ribbons on its wide side sections 67, €9. The
central section 65 is located between the edges 53, 55 of
the surface sections 57, 59, and the tufted ribbons 63 in
the central section 65 can have a different colour and/or
& different height from the ribbons 7' in the surface
sections 57, 59 to form a line 71 for marking a playing
field. The wide side sections 67, 69 of the seam band 51
can be needle punched to form fuzzy fabric. Adhesive "an
is applied on top of the wide side sections €7, €69 to
adhere the overlapping surface sections 57, 5% 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 ontc the substrate.



sections &7, =2, &s sghown Inn rlLg <, seamine tne
tocecher, the ribkcns €2, because o0f their differen
arpearance ZIxom the ribbons 7' In the surfacs secticn

£ sperts field using a high pile ©of ribbon, a
thick lavyer of- particulate material including

cryogenically ground rub , could be utilized to suppert

be
the planting cf natural grass with the roots of the grass

erizl.

T

extending in the particulats ma
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CLAIMS

1. A synthetic grass surface for avsports blaying Tield whersin the

synthetic grass surface comprises z flexible backing member, and perallel rows of
synthetic ribbons, representing blades of gress, projecting upwardly from the backing
member, the rows of ribbons being spaced apart from each other, the surface
including a relatively thick layer of particulate material on the backing member
supporting the ribbons in a relatively upright position relative to the backing member,
but exciuding a resilient pac beneath the backing member, wherein the relationship
of the length of the ribbons and the spacing between the rows is

2A = L
such that the length of the ribbons is gt least twice the spacing; and
) ‘ ) Abowls and apoie
the particulate material has a  thickness T of ateest—A_ 2/3 the
lencth of the ribbons, where A is the spacing between the rows, L
is the length of the ribkon measured from the flexible backing and T

is the thickness of the'layer of particulate material,

2. The surface zg claimed in claim 1, wherein the ritbons exzand
cetwesn 1/4 inch and 1- 112 inches above the layer of particulata

material (0.635 cm to 4.37 cm).

3. A surfacs as claimed in claim 1 or 2, wherein the Lacking

~
MemLer ccmerises crhe or more lavers of fabric, at |szgs cne af the
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4. A surface as claimed in any preceding claim, wherein the
relationship of the length of the ribbons, the spacing between the
rows and the thickness of the particulate material is:

2A = 3/2T =L

5. A surface for a sports field as defined in any preceding claim,

wherein L is in a range of between 3A and 6A.

6. A surface as claimed in any preceding claim, wherein the
ribbons extend between 1/4 inch (0.635 cm) and 1 inch (2.54 cm)
above the layer of particulate material. /

7. A surface as claimed in any preceding claim, wherein the

ribbon has a width of about one-half of an inch (1.77 cm).

8. A surface as claimed in any preceding clairﬁ, wherein the

backing member is a single layer of permeable fabric.

i

9. A surface as claimed in any one of claims 1 to 8, wherein the

backing member is a double layer of permeable fabric.

10. A surface as claimed in any of claims 1 to 8, wherein the

backing member is a triple layer of permeable fabric.
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1. A surface as claimed in claim 1, wherein at least a
portion of the particulate material ranges between fifteen to thirty

mesh (about 0.6mm to 1.5mm ip diameter).

12. A surface as claimed in claim 1, wherein the backing member
comprises one or more layers of fabric, at least one of the layers of

fabric being needle punched to produce fuzzy fibers on its surface.

13. A surface as claimed in any of claims 9 and 10, wherein at
least one of the layers of permeable fabric is needle punched to

produce fuzzy fibers on its surface,






