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(57) Abrégée/Abstract:

A drainage member for use in promoting the drainage of water away from a substrate positioned adjacent the drainage member
which Includes an elongated, longitudinally extending base formed of a flexible material and having a plurality of outwardly
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(57) Abrege(suite)/Abstract(continued):

extending projections. The projections are spaced from one another to form drainage channels between the projections. The
elongated base has a plurality of expansion zones formed of the flexible material and extending generally transversely of the
longitudinal extent thereof, the expansion zones comprising a deformation of the flexible material that absorbs longitudinal
expansion of such material when it Is exposed to heat without any significant increase In the longitudinal length of the drainage
member.
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Abstract of the Disclosure

A drainage member for use in promoting the drainage of water away from a substrate
positioned adjacent the drainage member which includes an elongated, longitudinally
-extending base formed of a flexible matenial and having a plurality of outwardly extending
projections. The projections are spaced from oné another to form drainage channels between
the projections. The elongated base has a plurality of expansion zones formed of the flexible
material and extending generally transversely of the longitudinal extent thereof, the
expansion zones comprising a deformation of the flexible material that absorbs longitudinal

expansion of such material when it 1s exposed to heat without any significant increase in the

longitudinal length of the drainage member.
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DRAINAGE MEMBER WITH EXPANSION ZONES

Background of the Invention
[0001] The present invention relates generally to systems for draining water away from a

generally flat substrate, and more particularly to a drainage member that is designed to be
located beneath an upper layer of mateﬁal, such as artificial turf, synthetic turf or the like, for
draining away wafer that seeps through such upper layer. |
[0002] It has been known for some time that natural grass can be replaced with artificial or
synthetic turf in n{any environments. In general, artificial turf requires considerably less
maintenance than natural grass or sod, and it can often be used in locations where natural
grass cannot be grown. Artificial turf systems can take various fornls, and one typical system
is disclosed in U. S. patent 5,601,886 in which the artificial turf is fabricated in a tuﬁing
machine so that artificial turf filaments penetrate backing matenal. '
[0003] While there are many applications for artificial turf, perhaps the most common are on
athletic fields such as indoor and outdoor soccer fields or football fields, and on oolf greens.
Typical applications of this type are disclosed, for example, in U. S. Patent Nos. 5,779,393,
5,976,645; and 6,221,445. When the artificial turf system is used in an outdoor environment
where it is subjected to rain and other sources of water, the system must have some provision
for draining n/ater that would otherwise\ accumulate on top of, und'emeath, and within the
filaments of the artificial turf. _ \ -
[0004] One type of drainage system that is frequently used With artificial turf i1s a thick layer
of sand or other small loose particles through which water can drain, such as the system
~disclosed in the aforesard U. S. Patent No. 6,221,445. While these drainage syst.ems and
others like them are adequate for properly draining the water away from the artificial turf,
they are costly, both from the standpoint of the costs of the materials themselves as well as
the significant labor costs involved in properly installing the drainage system. ‘
' [0005] There has been some experimentation In trying to s'ubstitute less expensive known
dtainage systems that are formed from a plastic material, such as polystyrene, bolyethylene
~or the like, and that include pr'oj ections with spaces therebetween to create drainage
passageways for draining away excess water. However, it was found that these drains could
undergo significant expansion when they are exposed to typical heat conditions that are often
encountered by artificial turf systems. When these drainage systems were employed in the

long lengths normally fequired for large areas of artificial turf, such as football or soccer
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fields, the expansion problem was exacerbated to the point that it created wrinkles and other
malformations of the artificial turf which are difﬁculf and expensive to correct.

[0006] In accordance with the preserit invention, a drainage member is provided that is
considerably less expensive than known drainage systems, and avoids the problem of undue

expansion of the drainage member.

Summary of the Invention
[0007] The present invention includes a drainage member for use in promoting the drainage

of water away from a substrate positioned adjacent to the dfainage member. The dramnage
member includes an elongated, longitudinally extending base formed of a flexible material
and having a plurality of outwardly extending 'proj. ections, with the projections being spaced
from one another to form drainage channels between the projections. The elongated base has
a plurality of expansion zones formed of the flexible material and extending generally
transversely of the longitudinal extent theréof, the expansion zones comprising a deformation
of the flexible material that absorbs longitudinal expansion of such material When it 1s
exposed to heat without any significant increase in the longitudinal length of the drainage
member. |

. [0008] In one of the preferted embodiments of the present inventibn, the deformation _of the
- flexible material may be caused by forming one or more u-shaped grooves extending
generally transversely to the longitudinal extent of the base portion. In another preferred
embodiment, the deformation may be caused by a plurality of holes or slots penetrating the
base portion and extending along a line that is genérally transverse to the longitudinal extent
of the base portion. . Iﬁ yet another preferred embodiment, the deformatioﬁ is caused by
reducing the thickness of the flexible material forming the base portion along a width that is
generally transverse to the longitudinal extent of the base portion. '
[0009] Preferably the projections of drainage member are generally cone shaped and extend
perpendicularly away fro m the base portibn, and the exténding ends of the projections are flat
for supporting a substrate thereon. |

[0010] The present invention also includes a method of forming a drammage member
comprising the steps of providing a longitudinally extending flat base portion formed of
flexible material; deforming the base portion to create a plurality of projections extending

away from the flat base portion in spaced relation to one another to form drainage channels
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between the projections; and deforming the base portion to form expansion zones extending
generally transversely of the longitudinal extent of the base portion so that the expansion
‘zones will absorb longitudinal expansion of such material when it is exposed to heat without
any significant 1 Increase m the longltudmal length of the dramage member.

[0011] In the preferred embodlrnent of the method of the present mventlon the step of '
deforming the base portion to form expansion zones may include deforming the base portion
into one or more v-shaped grooves extending transversely to the longitudinal extent of the
base portion; or creating a plurality of holes or slots penetrating the base portion and
extending along a line that 1s .generally transverse to the lohgitudinal extent of the base
portion;, or reducing the thickness of the base portion along a width that 1s generally

transverse to the longitudinal extent of the base portion.

Bnef Descrnptlon of the Drawings
[0012] Fig. lisa dlagrammatxc view 1llustrating one typical artificial turf system 1n

which the drainage member of the present invention is utilized;
[0013] F1g 2 is a perspective view of one embodlment of the dramage member of the
" present invention: |

[0014]  Fig. 3 is an end view of the drainage member illustrated in Fig. 2;

[0015] Fig. 4 is a perspective view of another embodiment of the drainage member of
the present invention; a | | |

['0016]' Fig. 5 is a section view of the drainage member illustrated in Fig. 4 taken
along line 5-5‘ _

[0017] Fig. 6 1s a perspective view of yet another embodiment of the drainage
member of the present invention; '

[0018] Fig. 7 1s a section view of the drai‘hage member illustrated in Fig. 6 taken
along line 7-7; | . |

[0019] ‘-Fig. 81s a pefspective view of another embod'iment of the drainage member of
the present invention; and

[0020]  Fig. 9 is a section view of the drainage member illustrated in Fig. 8 taken

along line 9-9.

Description of the Preferfed Embodiments



CA 02525638 2008-01-22

[0021] Looking now in greater detail at the accompanying drawings, FIG. 1 1llustrates a typical
environment in which a drainage member 10 according to the present invention 1s utilized. More
specifically, FIG. 1 illustrates an artificial turf system which includes a foundation 12 which may
be composed of virtually any type of firm material, and the drainage member 10 1s supported on
top of the foundation 12. Artificial grass or turf 14 is supported on top of the drainage member
10 so that the water collecting on or within the artificial turf 14 will penetrate the bottom layer 16
of the artificial turf and flow into the open areas or drainage channels 18 of the drainage member
10, as will be described in greater detail below. The water which collects in the drainage member
10 is channeled so that it will flow away from the artificial turf through a conventional water
discharge conduit or the like (not shown) in a manner that is well known 1n the art. It 1s expressly
understood that the environment for the present invention which is illustrated in FIG. 1 1s just
one of a wide variety of applications in which the drainage member 10 can be utilized. For
example, and not by way of limitation, the drainage member 10 could be used under paving

stones, or loose bricks and the like.

[0022] FIGS. 2 and 3 illustrate one preferred embodiment of the present invention. In this
embodiment, the drainage member 10 includes a general horizontally extending base portion 20
that is formed of a flexible material which is preferably polystyrene, but which may be formed of
any equivalent flexible material. The base portion 20 1s deformed to create a large number of
projections 22 that are spaced from one another to form the drainage channels 18 between the

projections 22, thereby forming a drainage zone.

[0023] The base 20 is also deformed into one or more grooves 26 that generally have an inverted
u-shaped configuration in cross-section as best illustrated in FIG. 3, and that extend generally
transversely to the longitudinal extent of the base portion 20. These grooves 26 are configured
and spaced from one another so that when the drainage member 10 1s ‘exposed to heat that would
normally cause significant expansion of the drainage member 1n the direction of its longitudinal
extent, the grooves 26 form expansion zones that permit the base portion 20 of the elongated
drainage member 10 to expand and retract in the direction of the longitudinal extent of the
drainage member 10. Therefore, the expansion zones are designed to absorb the longitudinal

expansion of the drainage member 10 so that when the drainage member 10 1s exposed to a
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predetermined amount of heat that would normally result in significant expanston of the drainage
member 1n its longitudinal direction, there will be no significant increase in the longitudinal
length of the drainage member 10 as a whole. It will be understood that the deformation ot the
grooves 26 may have configurations other than the inverted u-shaped configuration 1illustrated in
FIGS. 2 and 3, provided that the configuration of the grooves 26 1s such that they will permit the

base portion of the elongated drainage member 10 to expand and retract as described above.

[0024] Another embodiment of the drainage member 10 of the present invention 1s 1llustrated 1n
FIGS. 4 and 5, where like reference numerals are used to identify like components. In this
embodiment, the base portion 20 1s deformed to create expansion zones comprised of a plurality
of slots 28 that penetrate the base portion 20 and extend along a line that 1s generally transverse
to the longitudinal extent of the base portion 20. The size, shape and number of the slots 20 are
selected to permit the base portion 20 to expand and retract when exposed to heat as described
above, without any significant increase in the longitudinal extent of the drainage member 10. If it
1s desired 1n a particular application of this embodiment of the present invention to prevent water
from penetrating the open slots 28, a thin strip of sealing material 36 may be secured to drainage
member 10 so that it extends along the entire expansion zone formed by the slots 28 to prevent
any water from passing therethrough. The sealing strip can be located below the slots 28 as
illustrated in FIGS. 4 and 5, or, if desired, it could be located on top of the slots 28 (not shown).
The thin sealing strip can be made of polystyrene or any other equivalent material that would
prevent the penetration of water through the slots 28 without affecting the ability of the slots 28

to carry out their function of absorbing longitudinal expansion of the drainage member 10 as

described above.

[0025] Another embodiment of the present invention is illustrated in FIGS. 6 and 7, which again

use the same reference numerals for the same elements. In this embodiment of the present
invention the expansion zones consist of a plurality of holes 30 which penetrate the base 20 and
extend along a line that is generally transverse to the longitudinal extent of the drainage member
10. As 1n the embodiment described in connection with FIGS. 4 and 5, the size, shape and
number of the holes 30 are selected to cause the holes 30 to absorb the longitudinal expansion of

the drainage member material when it 1s exposed to heat without any significant increase 1n the
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longitudinal extent of the drainage member 10. If desired, a sealing strip 36 like that described 1n
connection with the embodiment 1llustrated in FIGS. 4 and 5 could be secured to the drainage

member 10 to cover the holes 30 and prevent the flow of water therethrough as described above.

[0026] Finally, yet another embodiment of the present invention 1s illustrated in FIGS. 8 and 9
where like elements are indicated by like reference numerals. In this embodiment, the expansion
zones are created by deforming the base portion 20 so that it has a reduced thickness along a
predetermined width that extends generally transverse to the longitudinal extent of the base
portion 20, this reduced thickness portion being indicated by the reference numeral 32 in FIGS. 8
and 9.

[0027] Accordingly, in all of the embodiments of the present invention which are described
above, the flexible material from which the drainage member 10 is made 1s deformed 1n some
way to create the expansion zones that are specifically designed to absorb expansion ot the
drainage member 10 when it is exposed to a predetermined amount of heat that would otherwise
cause significant and undesirable expansion of the drainage member 10 1n 1ts longitudinal
direction. As 1s clear from Figs. 2-8, when the drainage member material 1s deformed to create
the expansion zones, the expansion zones are spaced apart from one another some predetermined
distance in the longitudinal direction. Such distance 1s substantially greater than the longitudinal
extent of a drainage zone. The drainage member 10 can be easily manufactured by starting with
a desired flexible material, such as polystyrene or any equivalent flexible matenal, that has a

desired thickness and flexibility, and then deforming this material to create the drainage zones,

including projections 22 and channels, and the expansion zones described above 1n connection
with each of the several embodiments of the present invention. Moreover, in accordance with
one of the features of the present invention, the drainage member 10 can be formed in very long

lengths sufﬁcie'nt for use 1n football fields, soccer fields, and the like. For example, if the
drainage member 10 1s used 1n connection with a football field, which has a playing field that 1s
fifty yards wide, it will typically be made into lengths that extend from one side of the artificial
turf to the approximate center of the playing field, a length of approximately thirty yards in most
cases. Two such lengths of the drainage member 10 would be laid end-to-end to thereby cover

the entire width of the artificial turf 14. These exténding lengths of the drainage member 10 will
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usually be produced with predetermined widths, and they can easily be installed on top of a
toundation 12 (see FIG. 1.) with a minimum of labor and with a small cost of material by

installing a number of lengths on top of the foundation 12 to extend longitudinally across the
field 1n side-by-side relationship to cover the ientire football field or other area. Importantly, even
though these drainage members 10 necessarily must be formed 1n very long longitudinal lengths,
the expansion zones formed in the drainage members in accordance with the several
embodiments of the present invention will act to absorb the longitudinal expansion of the
materials formed in the drainage member 10 that would otherwise occur without the expansion
zones and that could cause undesirable wrinkling or other malfunctions of the supported artificial

turf 14, as described above.

[0028] It will be apparent to those skilled in the art that thickness of the material forming the
drainage member 10, the type of material from which it is formed, the dimensions of the various
parts of the drainage member 10 and the expansion zones as described above will vary
depending on many parameters of the particular application of the drainage member 10. In one
typical drainage member 10 for a football field, 1t 1s preferably formed of polystyrene and the
expansion zones preferably have a width of about one inch, and the expansion zones are spaced
from one another about four feet 1n the longitudinally extendihg direction of the drainage
member 10, thus the space between expansion zones 1s clearly substantially greater than the

longitudinal extent of each drainage zone.

[0029] Finally, while 1t 1s known to form conventional drainage members with projections like
the projections 22 1llustrated in the drawings, they are intended to have a water pervious fabric
extending across the tops of the projections to permit water to flow into the drainage member
through the fabric material. However, the projections 22 serve several unique functions in the
drainage member 10 of the present invention. They can be made rigid enough to support
artificial turf 14 and the like on top of the projections 22 as illustrated in Fig. 1, and at the same
time they can be made with sufficient resiliency to absorb some of the shock loads imposed on
the artificial turf 14 during use, such as the shock load resulting from a football player falling on

the artificial turf 14. In the former regard, it should be noted that the top surfaces 34 of the
projection 22 are flat to assist in supporting the artificial turf 14 or the like. The shock absorbing
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advantage offered by the drainage member 10 of the present invention provides a substantial
improvement over the known prior art arrangements discussed above in which a thick layer of
sand or small loose particles is placed directly below the artificial turf and otfers virtually no

ability to absorb shock loads.

[0030] It will therefore be readily understood by those persons skilled 1n the art that the present
invention is susceptible of broad utility and application. Many embodiments and adaptations of
the present invention other than those herein described, as well as many variations, modifications
and equivalent arrangements, will be apparent from or reasonably suggested by the present
invention and the foregoing description thereof, without departing from the substance or scope of
the present invention. Accordingly, while the present invention has been described herein 1n
detail in relation to its preferred embodiments, it is to be understood that this disclosure 1s only
illustrative and exemplary of the present invention and is made merely for purposes of providing
a full and enabling disclosure of the invention. The foregoing disclosure is not intended or to be
construed to limit the présent invention or otherwise to exclude any such other embodiments,
adaptions, variations, modifications and equivalent arrangements, the present invention being

limited only by the claims appended hereto and the equivalents thereot.
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Claims:

1. A drainage member for use in promoting the drainage of water away from a substrate
positioned adjacent to said drainage member, said drainage member including an elongated,
longitudinally extending base formed of a flexible material and having a plurality of
longitudinally extending drainage zones consisting of a plurality of outwardly extending
projections, said projections being spaced from one another to form drainage channels
between said projections, and said elongated base having a plurality of expansion zones
formed of said flexible material and extending generally transversely of the longitudinal
extent thereof, said expansion zones comprising a deformation of said flexible material that
absorbs longitudinal expansion of such material when it 1s exposed to heat without any
significant increase in the longitudinal length of the drainage member and being spaced a
predetermined distance from one another in the longitudinal direction, said distance being

substantially greater than the longitudinal extent of said drainage zones.

2. A drainage member as defined in claim 1, wherein said expansion zones are deformed

into one or more grooves extending generally transversely to said longitudinal extent of said

base.

3. A drainage member as defined in claim 2, wherein said grooves have an inverted u-

shaped configuration.

4. A drainage member as defined in claim 1, wherein said expansion zones are deformed by
a plurality of holes penetrating said base and extending along a line that 1s generally

transverse to said longitudinal of said base.

5. A drainage member as defined in claim 4, wherein a sealing strip 1s secured to said
drainage member to cover said plurality of holes and prevent water from passing

therethrough.

6. A drainage member as defined in claim 1, wherein said expansion zones are deformed by
a plurality of slots penetrating said base and extending along a line that 1s generally

transverse to said longitudinal extent of said base.
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7. A drainage member as defined in claim 6, wherein a sealing strip 1s secured to said

drainage member to cover said plurality of slots and prevent water from passing therethrough.

8. A drainage member as defined in claim 1, wherein said expansion zones are deformed by
reducing the thickness of the flexible material forming said base along a width that 1s

generally transverse to said longitudinal extent of said base.

9. A drainage member as defined in claim 1, wherein said projections are generally cone

shaped and extend perpendicularly away from said base.

10. A drainage member as defined in claim 9, wherein extending ends of said projections are

flat for supporting a substrate thereon.

11. A drainage member as defined in claim 1, wherein said deformation of said flexible
material in said expansion zone weakens the structural integrity of said flexible material to

permit said absorption of the expansion of said base.

12. A drainage member for use in conjunction with synthetic turf, said drainage member
including an elongated, longitudinally extending base formed of a thin, flexible plastic
material, said base having drainage zones each comprising a plurality of cone-shaped
projections protruding away from said elongated base and spaced from one another to form
drainage channels between said projections, said cone-shaped projections have flat end
portions for supporting said synthetic turf, and said elongated base having a plurality of
expansion zones formed of the same flexible material as the rest of said base and extending
generally transversely to the longitudinal extent of said base, said expansion zones
comprising deformations of said flexible material that weaken the structural integrity of said
flexible material 1n said expansion zones to accommodate and absorb longitudinal expansion
and retraction of said drainage zones between said expansion zones and being spaced a
predetermined distance from one another in the longitudinal direction, said distance being

substantially greater than the longitudinal extent of said drainage zones.

13. A drainage member as defined in claim 12, wherein said expansion zones are deformed

into one or more grooves extending generally transversely to said longitudinal extent of said

base.
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14. A drainage member as defined in claim 13, wherein said grooves have an inverted u-

shaped configuration.

15. A drainage member as defined in claim 12, wherein said expansion zones are deformed
by a plurality of holes penetrating said base and extending along a line that is generally

transverse to said longitudinal of said base.

16. A drainage member as defined in claim 15, wherein a sealing strip is secured to said
drainage member to cover said plurality of holes and prevent water from passing

therethrough.

17. A drainage member as defined in claim 12, wherein said expansion zones are deformed
by a plurality of slots penetrating said base and extending along a line that 1s generally

transverse to said longitudinal extent of said base.

18. A drainage member as defined in claim 17, wherein a sealing strip 1s secured to said

drainage member to cover said plurality of slots and prevent water from passing therethrough.

19. A drainage member as defined in claim 12, wherein said expansion zones are deformed
by reducing the thickness of the flexible material forming said base portion along a width that

is generally transverse to said longitudinal extent of said base.

20. A method of forming a drainage member comprising the steps of:

a) providing a longitudinally extending flat base portion formed of flexible material;

b) deforming said base portion to create a plurality of longitudinally extending
drainage zones consisting of a plurality of projections extending away from said
flat base portion in spaced relation to one another to form drainage channels
between said projections; and

¢) deforming said base portion to form expansion zones extending generally
transversely of the longitudinal extent of said base portion so that said expansion
zones will absorb longitudinal expansion of such material when it 1s exposed to
heat without any significant increase in the longitudinal length of the drainage

member, said expansion zones being spaced a predetermined distance from one
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another in the longitudinal direction, said distance being substantially greater than

the longitudinal extent of said drainage zones.

21. A method of forming a drainage member as defined in claim 20, wherein said step of
deforming said base portion to form expansion zones includes deforming said base portion
into one or more grooves extending transversely to said longitudinal extent of said base

portion.

22. A method of forming a drainage member as defined 1n claim 21, wherein said grooves are

formed with an inverted u-shaped configuration.

23. A method of forming a drainage member as defined in claim 20, wherein said step of
deforming said base portion to form expansion zones includes creating a plurality of holes
penetrating said base portion and extending along a line that i1s generally transverse to said

longitudinal of said base portion.

24. A method of forming a drainage member as defined in claim 23, wherein said method
includes the step of securing a sealing strip to said drainage member to cover said plurality of

holes and prevent water from flowing therethrough.

25. A method of forming a drainage member as defined in claim 20, wherein said step of
deforming said base portion to form expansion zones includes creating a plurality of slots
penetrating said base portion and extending along a line that is generally transverse to said

longitudinal extent of said base portion.

26. A method of forming a drainage member as defined in claim 25, wheremn said method
includes the step of securing a sealing strip to said drainage member to cover said plurality of

slots and prevent water from flowing therethrough.

27. A method of forming a drainage member as defined in claim 20, wherein said step of
deforming said base portion to form expansion zones includes reducing the thickness of said
base portion along a width that 1s generally transverse to said longitudinal extent of said base

portion.
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