Intellectuelle Intellectual Property

Office de la Propriete Canadian CA 2720230 A1 2009/12/03

du Canada Office (21) 2 720 230
Jn organisme An agency of 12y DEMANDE DE BREVET CANADIEN

d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2009/03/31 (51) CLInt./Int.Cl. £EO7F 5/00 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/12/03 E035 1/00(2000.01), £03F 5/06 (2006.01)
(85) Entree phase nationale/National Entry: 2010/09/30 (71) Demandeur/Applicant:

ABT, INC., US

(86) N° demande PCT/PCT Application No.: US 2009/039037
(72) Inventeur/Inventor:

(87) N° publication PCT/PCT Publication No.: 2009/146046 CUCCHIARA CHRISTOPHER CHARLES. US

(30) Priorité/Priority: 2008/03/31 (US61/041,008) (74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : SYSTEME, APPAREIL ET PROCEDE DE DRAINAGE
(54) Title: DRAINAGE SYSTEM, APPARATUS, AND METHOD

T N EEEEAEEE NN NSNS SN N MU NS AR EEENENNNEEEEANEC S
HHHHHH R R e e R
e S A R HT
76 Cna | e e O R R
A AR TR~ NN S0 S0 000005058,
T | BT  e= s e e e e
Y Y EY Y KY K7 - - - . NY Ky LY RY XY EKY XY 2
0!}:5!—}?&6'_46!-‘;3@6!3’ S - g _ ;4: 16 e %%_‘}%‘,’M%Q_Q
PSR SOOI SLY. - 0 L AR . ]4 . - - ~ MR . o W o R oW e o W o M W
Y XY KY XY KY KY .7 =" &8N L K . [ o IUNY B XY RY AY RAY A
«,-;‘L.- N N e S o O s A N T N D ]Q PEETAICIL RN o~ oW ay o W ey Wy~ Wt 2 W o
B EY BY AY ES BEMENIEIAN I ~ i .= i) = .= @
$= e e ecTes = i A IR
a2 W e 2 W A W 2 W Ay = o S e A, ,?:1‘-.',1';1:..,“1”
4 ANy . % Buy | Sh By (W By (S e C T at n.y JLJ AT KT J
35‘}“‘;3-3‘7%’.“}% Pa T AADSREE Yy @ S@ S0 s P -
CCALIAIAI A S D R < e
DD PSP Pl A IR
LI AA LA KA T L RN N <o o . & S
A PA DAL e g a NOPRNEINELRE (@ o & i o &
9"3‘?‘"‘::"‘;: SO IR T N ﬁ%:ﬁ:;‘t:‘?‘
WO O W W A e L B il (P e P e S P o &P

(57) Abréegée/Abstract:

}34

86

95

Embodiments of the invention provide a drainage system for draining surface liguids from a first surface adjacent to one side of a
drainage channel and for providing a transition from the first surface on one side of the drainage channel to a synthetic turf surface

or other thick surface material on the other side of the drainage channel.
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(57) Abstract: Embodiments of the invention provide a drainage system for draining surface liquids from a first surface adjacent
to one side of a drainage channel and for providing a transition from the first surface on one side of the drainage channel to a syn -
thetic turf surface or other thick surface material on the other side of the drammage channel.
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DRAINAGE SYSTEM, APPARATUS, AND METHOD

FIELD
The invention generally relates to the field of drainage systems, and more particularly,
embodiments of the invention relate to systems and methods for providing drainage and a

synthetic turf anchoring location at the edge of a synthetic turf surface.

BACKGROUND

Drainage and other trenches of various sizes and shapes are desirable for a number of
applications. For example, manufacturing facilities typically require drainage systems that
include trenches formed in the building floors to collect, remove, and/or recycle excess water or
other liquids. In additign, numerous outdoor industrial and .commerci_al sites, such as _parking
lots, require drainage systems, including ;crenches, to collect and direct_rainwater and other
liquids to underground storm sewers to prevent flooding and t’o. decrease run-off. Similarly,

- roadways and the like may also require drainage syéte'ms, including trenches.
Drainage systems are also desirable around at‘hletic facilities such as running tracks, '
 tennis courts, pool decks, and the like. Drainage is also often desirable around natural and
synthetic turf surfaces. Furthermore, such natural and synthetic turf surfaces may be adj acent to
other surfaces that also require drainage and, therefore, the turf may end at the drains that
surround these other surfaces.

For example, many athletic facilities feature a track surrounding a football and/or soccer
field where the ﬁeld is made up of synthetic turf. The track surface may reduir'e adr'ainage
' 'systen"l adjacent to the inside edge of the track, between the track and the football/soccer field.
Since the top of the drainage channel is usually flush with or slightly 10wer than the track_s,urface

that 1t 1s deSigne'd'tO'drain, 1t 1s generally' desirable for aesthetic purposes and to prevent a trip
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hazard, to .sink the bottom of the turf surface relative to the top of the drainage channel so that
the surfaces on either side of the drainage channel are generally flush with each other. It 1s also
often necessary to anchor the edge of the synthetic turf. Currently, a piece of wood 1s positioned
in the ground next to the drainage channel and, in some cases, attached to the exterier surface of |
the concrete that 1s surrounding the drainage channel et some location lower than the upper edge
of the concrete. The wood board extends aWay from the concrete under the synthetic turf and
provides a"surfaee to which the synthetic turf can be nailed. Alternatively, a concrete ledge is.
sometimes fohned below the top edge of the drainage channel leaving the top of the drainage
channel expdsed and without supporting concrete. These p‘fQCedUres, however, add e)ttra tlme
and eXpen'se to the 1nstallation process and may weaken the draihag‘e channel Stﬁtoture and limit
the desigh of the drainage channel. Also, over time the WO/Od surface may warp and decompese
thereby providing a poor anchor for the synthetic turf surface.

Therefore, the inventors of the present application have identified a need to provide an
inipr’oved SYStem for integrating a drainage system between two diffel;ent surfaces, particularly
~ where one of the surfaces is a synthetic turf surface or some other surface that is thicker than the
surface on the opposite side of the drainage channel. The inventors have also identified a need to
provide imp‘rOVed' systems for anchoring the edges of a synthetic turf Surfztce and for integrating

a drainage system with a synthetic turf anchor location and turf edge. |

BRIEF SUMMARY OF EMBODIMENTS OF THE INVENTION
To solve these problems and/or other problems, embodiments of the present _inventioh |
, prot'fidea drainage appatatus for providing a transition from a first surface to a second surface.
In one embodiment, the apparatus comprises a drainage channel positioned between the first

surface and the second surface, and a grate for covering the drainage channel. In another
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embodiment, the grate comprises one or more openings structured to allow a liquid to pass
therethrough and into the drainage channel. In a further embodiment, the grate comprises a first
portion and a s.e'cond_portion,' thé grate being structured so that the first portion.of the grate 1s
positioned at a first level substantially flush with the first surface, and so that the second portion
of the grate is positioned at a second level substantially flush with the second surface, and where
the seco‘nd level is displaced vertically from and lower than the first level.

In one embodiment, the drainage channel comprises first and second sidewalls, and the
grate comprises a first lip extending downward from the first portion of the grate, the first lip
being disposed adjacent to at least a portion of the first sidewall of the drainage channel. In
another embo diment-, the grate further comprises a second lip extending downward from the
second portion of the grate, the second lip being disposed adjacent to at least a portion of the
second sidewall of the drainage channel.

In one embodiment, the second surface compriSes' a base havin ga synthétic turf surface."

" In another embodiment, the first surface comprises a rubberized running track surface. In still
another embodiment, at least a portion of the grate is secured to a pdrtion of the drainage
channel.

~ In one e'mb‘Odiment, the drainage channel comprises ﬁrst and second sidewalls separated
"'by an' opening, Where the length of the first sidewall 1S subst‘antially the-'sarne length 'as théleng’th
of the second sidewall. In another embodiment, the first portion of the graté is secured tb the
first sidewall of the_.drainage channel and the sécond portion of the grate 1s secured to the second'
sidewall of the drainage channel. In still another embodiment, the ﬁrSt "po'rti'on' of the grate and '
| the first sidewall of the drainage channel define a first gap between the first portiori of the grate

and the first sidewall of the drainage channel. In yet another embodirﬁeht, the second portibn of
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the grate and the second sidewall of the drainage channel define a second gap betweeh the
second portion of the grate and the second sidewall of the drainage channel.

In one embodiment, at least a portion of the grate 1s secured to at least a portion of the
second surface. In another embodiment, the first portion of the grate further comprises one dr
more openings therethrough structured to allow a liquid flowing from the first surface to pass
therethrough. In another embodiment, the second portion of the grate further comprises one or
more openings therethrough structured to allow a liquid flowing from the second surface to pass
therethrough. In still another embodiment, the grate further comprises a generally vertical third
pdrtion joining the first and second portions.

In one embodiment, a juncture between the seC(m'd portion a‘nd the third portion
' COmprises one or more openings therethrough structured to allow a liquidﬂowin"’g from the
second surface to pass therethrough. In another embodiment, the drainage channel comprises
first and second sidewalls separated by an opening, where the length of the first sidewall is
gré'ater than the length of the second sidewall, and where the first sidewall 1s structured to
suppoft the first portion of the grate and the second sidewall is structured to suppdrt the second
portion of the gr’ate.'

Embodiments of the invention also provide a drainage 'app'arat'US comprising a drainage
channel compriSing a first sidewall and a second sidewall sepafated by an opening, where the
léngth of the first sidewall is greater than the length of the second sidewall. In one embodiment,
the 'a'ppai"atu's further comprises a grate structured to extend across the dréinage channel from the
ﬁrét_Si-‘deWall to the second sidewall. In another embodiment, the grate comprises a substantially
hoi*izo‘ntal first portion extending from the first sidewall over at least a portion of the opening

between the first sidewall and the second sidewall. In another embodiment, the grate comprises
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a substantially horizontal second portion extending from the second sidewall over at least a
portion of the opening between the first sidewall and the second sidewall. In still another
embodiment, the grate further comprises a substantially vertical third portion extending between
the first a‘nd'.second portions over at least a portion of the opening between the ﬁrst. sidewall and
the second sidewall.

In one embodiment, the grate comprises a first lip extending downward from the first
portib'n of the grate, the first lip being disposed adjacent to at least a portion of the first sidewall
of the drainage channel. In another embodiment, the grate further comprises a second Iip
extending downWard from the second portion of the grate, the second lip being disposed adjacent
to at least a portion of the second sidewall of the drainage channel.

In one embodiment, at least one of a portion of the grate is secured to a portion of the |
drainage channel. Tn another embodiment, the first portion of the grate further comprises one or
more openi'n gs therethrough structured to allow a liquid to flow therethrough. In still another
embodiment, the second portion of the grate further comprises onebr more openings
therethrough structured to allow a liquid to flow therethrou gh; In another embodiment, a
juncture between the second portion of the grate and .the third portion of the grate comprises one
- or more o'penings therethrough structured to allow a liquid to flow therethrough.

"‘Emboc'liment's of the invention also provide for a drainage grate for covering an opening
in a drainage channel. In one embodiment, the drainage gate cbmprises a generally horizohtal
first portion having a ﬁfst end and a second end, a generally horizontal second pdrtion having a
ﬁrSt end ahd a second end, and a generally vertical third portiOntextending' from the second end
of the first pdrtion to the first end of the second portion. In another embodiment, the grate is

structured so that, when the grate 1s installed over the opening in the drainage channel, the first
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end of the first portion of the grate is adjacent to one side of the dfainage chahnel and the second
end of the second portion of the grate is adjacent to a second side of the dréinage channel. In
another embodiment, the first portion of the__ grate is structured to be o‘ffset vertically from and
elevated hi gher than the second portion of the grate when the grate 1s installed over the opening
in the drainage channel.
- Embodiments of the invention further provide for a method for installing a drainage
apparatus between two vertically displaced surfaces. In one embodiment, the method comprises'
' providing a drainage channel and providing a grate structured to extend across the drainage
channel. . In one embodihlent, the grate comprises a first portion located at a ﬁr’stlevél' '
corresponding to a first vertically displaced surface, a second portion located at a second level
correspondiﬂg to a second vertically displaced surface, and a third portion located geherally
vertically b'etween the ﬁrs‘taﬁd' second portions. In another embodifne’nt, at least one of the first,
second, and third portions defines at least one opening therein for permitting liquid to pass ..
therethrough into the drainage channel. In still another embodiment, the method further
con“i‘prises placing the grate across the drainage channel. In yet énother' embodiment, the method

further comprises placing synthetic turf on the first portion of the grate.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS 'OF THE DRAWINGS
Having thus- described embodiments of the invention in general terms, reference will now
- be made to the accompanying drawings, which are not n'ecessarily draw to scgle, and whcrein:
- Figure 1 illustrates a side section view of a drainage system and synthetic turf edge in
accordance with an embodiment of the present inventibn;
Figure 2 1llustrates a top and side view of a grate for covering a drainage channel in

SN

accordance with an embodiment of the present invention;
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Figure 3 illustrates a first perspective view of the drainage channel and grate of an
embodiment of the present invention;

Figure 4 illustrates a second perspective view of the drainage channel and grate of Figure
3 in accordance with an embodiment of the present invention;

Figure 5 illustrates a top view of the drainage channel and grate of Figure 3 in accordance
with an embodiment of the present inventi(;n; and

_Fi“gﬁre 6 illuStrates a side view of the drainage channel and grate of 'Figgre 31n

accordance with an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

. Embodiments df the present invention now will be desc_ribed mére fully hereinaﬂer with
reference to | the accompanying drawings, in which some, but not all, embodiméhts of fhe -
invention are shéwn. Indeed, the invention may be embodied in many different _forms and
should not be construed as ﬁmited to the embodiments set forth herein; rather, thesé
embodiments are 'p'rovided so that this disclosure will satisfy applicable leg'al requirements. Like
- numbers refer "to Iike ele‘ﬁients throughout. ‘ o

Figure 1 illus-trate's a side section view of a dr.dainage system 1 for draining water or other

liquids from the surfaces on one or both sides of the drainage. channel 10 in accordance with one
embodiment of the invention. In one embodiment, the drainage system 1 .i-s" for use between a
first surfacec(.)‘rresponding to a first level and a second surface correspohdingto' a second level,
where the first surface is vertically displaced from and élevatédhighér than the second surface.
" For example, as illustrated in Fi'glire 1, some embodiments of the invention provide for a

transition from a first surface 70 to the synthetic turf surface 80 (or similar surface). |
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In the 1llustrated embodiment, the drainage system 1 comprises a drainage channel 10 set
within concrete 50. The drainage channel 10 generally has a first sidewall 14, a second sidewall
16 spaced apart from the first sidewall 14, and a base portion 12 joining the lower portions of the
~ two sidewalls to form a generally U-shaped channel 10. In one embodiment, the sidewalls 14
and 16 and the base portion 12 of the drainage channel 10 are integrally formed with each other.
In other embodiments, however, the drainage channel 10 may be formed by coupling sidewalls
14 and 16 to the base portion 12 using fasteners. In some embodiments, the drainage channel 10
1s comprised of one long integral channel. In other embodiments, however, the drainage channel
10 1s comprised of a plurality of channel sections joined end to end.

The drainage channel 10 or sections thereof may be formed from cementitious materials
such as concrete, polymeric materials, metallic materials, or 'other'materials. In one embodiment,
the drainage channel 10 is formed by pouring a cementitious material into a mold or form and
letting the cementitious material cure in the mold or form. Such a molding process can occur on-
site or at a remote lo‘catiOn. Often the bottom interior surface of the drainage channel is sloped
relative to the horizon so that water or other liquids received into the channel will drain toward a
certain predetermined direction.

As 1llustrated i Figure 1, the drainage system 1 comprise;s a grate 30 that extends across
at least a portion of the opening 90 in the drainage channel 10. The grate 30 is structured so as to
provide a transition from tile first surface 70 to a synthetic turf surface 80. In some
embodiments, mechanical fasteners, adhesives, and/or the like may be used to secure the
synthetic turf 80 to the grate 30 and/or the grate 30 to the channel 10.

In the illustrated embodimeﬁt, the first surface 70 oﬁ o‘ne'side of the drainage channel 10

comprises a track surface, such as a rubberized running track surface 74 supported by one or
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more track support layers 76 such as concrete, stone, etc. In other embodiments, however, the
first surface 70 may comprise a cementitious surface, a masonry surface, a wood surface, a tile
surface, or some other surface that may require draining of surface water or other liquids.

The synthetic turf surface 80 on the opposite side of the drainage channel 10 from the
first surface 70 comprises a turf base portion 84 and a plurality of turf strands 82 extending
therefrom. In one embodiment, the base portion 84 of the turf 80 comprises a turf mat 86 from
. whic;h the turf strands 82 extend. The base portion 84 further comprises turf infill 88 placed over
the turf fnat 86 between the strands 82 and surrounding a lower portion of each strand 82. The
infill 88 generally comprises sand, crumb rubber (e.g., small grains of rubber made from, in
some embodiments, recycled tires), or a similarly suitable material or combination of materials.
The infill 88 provides a soft forgiving surface that simulates the dirt surface in natural turf.

As 1llustrated in Figure 1, the drainage system 1 is structured so that the top of the first
surface 70 is generally in line with the top of the base portion 84 of the turf surface 80 (e.g., the
turf mat 86 plus the turf infill 88). Furthermore, the drainage system 1 is structured to provide a
synthetic turf supp'or't portion 26 of the grate 20 that provides a surface to which the edge of the
synthetic turf mat 86 can be attached in order to secure and/or anchor the edge of the synthetic
turf surface 80 in an easy and economical way.

As illustrated in Figure 1, in one embodiment of the drainage system 1, the first sidewall
14 of the drainage channel 10 is taller than the second sidewall 16 of the drainage channel 10. In
such an embodiment, the grate 20 comprises a first generally horizontal planar portion 24
extending from the upper edge of the first sidewall 14 partially over the opening 90 in the
dra,inag"e channel 10. The grate 20 further comprises a second generally horizontal planar

portion 26 extending from the upper edge of the second sidewall 16 at least partially over the
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opening 90 in the drainage channel 10. The first generally horizontal portion 14 of the grate 20
and the second generally horizontal portion 16 of the grate 20 aie joined by a generally vertical
transition portion 22 extending between the ends of the horizontal portions positioned over the
opening 90 1n the drainage channel 10.

As depicted 1n Figure 1, the drainage system 1 is installed such that the first generally
horizontal portion 24 of the grate 20 is approximately flush with the top of the first surface 70.
In this way, surface water or other liquids can flow from the ﬁrsi surface 70 over the first
generally horizontal portion 24 of the grate 20 and through grate openings 30 into the drainage
chann.el 10. The second generally horizontal portion 26 of the grate 20 is vertically displaced
from the first generally horizontal portion 24 of the grate 20 and is at a lower level than the first
generally horizontal portion 24 such that, after the drainage system 1 is installed, the second
generally horizontal portion 24 1s approximately flush with the top of the turf support structure
‘95 that supports the turf surface 80 generally. The difference in height between the drainage
channel’s ﬁrSt sidéwall 14 and second sidewall 16, as well as the length of the gfate’.s generally
vertical transition portion 30, 1s selected to be approximately equal to the height of the turf base
84 such that the grate’s .ﬁrst generally horizontal portion 24 is approximately flush with the top
~of the turf base 84. .

In one embodiment, the synthetic turf surface 80 is secured to the second generally
horizontal portion 26 of the grate 20. Securing the synthetic tilrf 80 to the grate 20 helps se.cure
and/or anchor eit least a portion (e.g. the edge) of the 'syn'thetic turf surface 80 to 'prevent the
surface 80 from sliding, being pulled up, and/or otherwise moving relative to the drainage system
1. The synthetic turf surface 80 may be secured using adhesivés, including, forexariiple, glue,

epoxy, and/or the like. The surface 80 may also be alternatively or additionally secured using

10
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mechanical fasteners, including, for example, self-tapping selt-drilling screws, nails, nuts and
bolts, and/or the like.

Figure 2 provides a more detailed illustration of an exemplary grate 20 in accordance
with an embodiment of the invention. Figures 3-6 illustrate various views of the drainage
channel 10 and the accompanying grate 20 in accordance with an embodiment of the invention.
As illustrated in"the figures, in one embodiment the grate 20 1s formed by bending a sheet of
metal, such as steel, into the desired shape. For example, in one embodiment, the grate 20 is
made from 1'4-gauge steel. In other embodiments however, other gauges of steel, other
materials, and/or other manufacturing processes may be used to form the g‘rate 20, as will be
apparent to one of ordinary skill in the art in view of this disclosure.

The grate 20 may further comprise a first lip 28 exteriding downward from the first grate
po’rti'Qn 24 and a second lip 29 extending downward from the second grate portion 26, so that the
first lip 2-8fand second Iip 29 are disposed adjacent to corresponding sidewalls 14, 16 of the
drainage channel 10 to secure and/or hold the grate 20 in positiori relative to the drainage channel
10. Although not shown, it will be understood that, according to one embodiment, the first lip 28 -
and/ or second lip 29 may be alternatively or additionally disposed adjacent to the inside portions
of the sidewalls 14 and 16 of the drainage channel 10. Further, the grate 20 is often relatively
heavy and, as such, in some embodiments and applications, the grate 20 is held in place ovef the
drainage channel 10 solely by gravity. In other embodiments, however, the grate 20 is secured to
dramage channel 10, such as by glue, screws, and/or other fasteners 'that secure thé' grafe’s first
and secbn’d generally horizontal portions 24 and 26 to the tops of the first and second sidewalls
14 and 16, respectiVe_ly, and/or the first and second lip portions 28 and 29 to the outside surface

of first and 'seCOnd sidewalls 14 and 16, rGSpectiVel-y. In one embodiment, such as illustrated in
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Figure 1, concrete 50 1s poured around the top edge of the drainage channel 10 and encases the
lips 28 and 29 or other structures extending from the grate 20 in the concrete to fix the grate 20
relative to the drainage channel 10. ‘

As 1llustrated 1in Figures 2 and 3, in some embodiments, second lip 29 (and/or in other
embodiments, the first ﬁp 28) 1s interrupted periodically along 1ts length tfo provide space 100 for
wider portions of the drainage channel 10 or for othef structures, such as wider portion 110 used
to join two adjacent channel sections end to end. In some embodiments, the grate 20 is used to
straddle two adjacent channel sections and may be used to align the two sections during
installation or to hold two or more channels in alignment. Although the figures provided herein
1llustrate only straight channels and rectangular grates, in other embodiments of the invention the
drainage channel and grate are curved. For example, the drainage system used around an oval
track may comprise curved channel sections and corresponding grates to match the curvature of
‘the oval track.

~As 1llustrated in Figure 2, in one embodiment the grate 20 is provided in sections of '

approximately 40 inches long and 5.5 inches wide. In the illustrated embodiment, the first lip 28
is approximately 0.5 inches long, the first generally horizontal portion 24 is approximately 1.9
inches long, the generally vertical transition portion 22 1s app‘reximately 1.63 inches long, the
second generally horizontal portion 26 is approximately 3.7 inches long, and the second lip 29 is
approximately 0.5 inches long. In the illustrated embodiment, tl},,e space 90 between the first and
second sidewalls of the drainagechannel 10 is approximately 4.4 inches. In this embodiment,
the height of the generally vertical transition portion 22 was selected based ori the recommended
height of the turf base 84 for one exemplary synthetic turf surface 80. These dimensions are |

pro’Vided' to 1llustrate only one exemplary embodiment of the invention. Other embodiments of
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the invention have other dimensions, structures, and proportions based on the particular
application and application-related factors.

As further illustrated in Figures 2-6, the first generally horizontal portion 24 has drainage
holes 3'0 therethrough so that surface water or other liquids running off of the surface of the first
surface_-70Lcan pass through the grate 20 and into the drainage channel 10. As illustrated, in one
embddiment the drainage holes 30 comprise a plurality of oval-shaped openings approximately
0.5 inches wide and 2 iches long. Structuring the openings 30 so that they are 0.5 inches wide
Oor narrewer may be significant in sorne embodiments so that the grate 20 may be compliant With
the Americans with Disabilities Act. In other embodiments, however, other shaped and sized
openings are used to permit snrface runoff from the first surface 70 to enter the drainage channel
10. Such openings 30 may be formed using a .variety of techniques known in 'the' art such as by
drilling, punching, molding, cutting, and thé like.

- Figures 2-6 also illustrate drainage holes 35 at the j unotUre between the grate’s generally
vertical transition portion 22 and the grate’s second generally horizontal portion 26. In the
illustrated embodiment, these holes 35 are generally circular and app'roximately 0.5 inches in
diameter, In the illustrated embodiment the holes 35 are positioned and sized so as to provide
drainage for water or other liquids that may seep thro'ugh the turf mat 86. In such an
“embodiment, it is generally desirable that the holes 35 either be positioned entirely on '.t'he grate’s
second generally horizontal portion 26 or otherwise not extend hi gher than the thickness of the
turf mat 86 so that 'signiﬁeant amounts of turf inﬁll 88 cannot pese through the holes 35 and enter
the channel 10.

In some embodiments, the grate 20 does not have any such seepege holes 35 since the

' ' synthetic turf surface 80 may have its own independent drainage system. In other embo diments,
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the holes 35 are located entirely on the second generally horizontal portion 26 of the grate and/or
are sized and shaped differently than those illustrated in the figures. For example, in one

- embodiment of the present invention where pebbles or small stones make up the surface
represented 1n Figure 1 by the synthetic turf surface 80 (e.g., where the drainage system forms an
edge for a rock garden), then the holes 35 should be smaller than the majority of pebbles or
stones used in the surface. The seepage holeé 35S may be formed using a variety of techniques
known 1n the art such as by drilling, punching, molding, cutting, and the like.

Referring again to Figure 1, in some embodiments, where fhe drainage channel 10 1s
encased in concrete 50, the concrete may be structured to have a wide suppOft base that tapers as
the concrete 50 approaches the top of the drainage channel 10 or 1s structured to end at some
location below the top of the drainage channel 10. In this way, first surface 70 may abut or come
very close to abutting the edge of the grate 20, and the synthetic turf surface 80 can overlap the
grate 20, providing a functional and aesthetically pleasing drainage s‘y’stem‘l. .

- Although the ﬁ gures p‘roVide_d' herein generally illustratie an embodiment of the pfesent
invention where the drainage channel 10 has one sidewall taller than the other sidewall, in
another embodiment the sidewalls are the same height as each other and, instead, the grate has
opposing sidewalls attached to it that extend between the tdp edges of the channels sidewalls to
the ends of the-ﬁrst and second generally horizontal sections of the grate. In this regard, the
grate would comprise a first sidewall extending downward from the first generally horizontal
member and thiS first grate sidewall would be taller than a second grate sidewall extending
downward from the second generally horizontal member.

Furthermore, although embodiments of the invention are described above with regard to

using the drainage system 1 as an edge device for a synthetic turf surface 80, in other
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embodiments drainage system’s having the same or a similar structure as the embodiments
described above can be used with other surfaces such as a natural turf surface, brick, stone or
masonry surfaces, and the like. It should be appreciated that embodiments of the system
described herein can be used in a number of different applications where drainage 1s required and
where a surface transitions between a first generally flat surface (where drainage of surface
runoff is desired) and a second surface that requires an edge, an anchor surface, drainage of
seepage water, and/or has a thick top layer the bottom of which should be sunken relative to the
top of the first surface so that the top of the second surface or some other portion thereof 1s flush
with the first surface. For example, embodiments of the drainage system 1 described herein may
be used where the second surface comprises loose stone, brick, tile, pavers, natural turf, and the
like. As described above, embodiments of the invention can be used between a track and an
infield. However, embodiments of the invention may also be used around synthetic turf on a
roof deck of a building, between turf or a rock garden and a walkway, driveway, roadway or
other surface, between a masonry surface and some other surface, around a football field, around
real or synthetic planters indoors or outdoors, between pool decks and real or synthe‘tié turf or
rock gardens, etc. The type of application may dictate how long the generally vertical transition
portion 22 needs to be and the difference between the heights of the channels sidewalls 14 and
16. For example, Where the drainage system 1 1s used to provide an edge for a brick su'rfacé, the
- generally vertical transition portion 22 and difference in height in the channels sidewalls 14 and
16 may be sized to approximately equal the height of a brick or the brick plus some sub-surface
layer height such as a gravel or sand layer.

Specific embodiments of the invention are described he‘reih. Many modifications and

other embodiments of the invention set forth herein will come to mind to one skilled in the art to

15



CA 02720230 2010-09-30
WO 2009/146046 PCT/US2009/039037

which the invention pertains having the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it is to be understood that the invention is
not to be limited to the specific embodiments disclosed and that modifications and other
embodiments and combinations of embodiments are intended to be included within the scope of
the appended claims. Although specific terms are employed herein, they are used 1n a generic

and descriptive sense only and not for purposes of limitation.
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WHAT IS CLAIMED IS:

1. A drainage apparatus for providing a transition from a first surface to a second
surface, the apparatus comprising:

a drainage channel positioned between the first surface and the second surface; and

a grate for covering said drainage channel, said grate having one or more openings
structured to allow a liquid to pass therethrough and into said drainage channel, wherein said
grate comprises a first portion and a second portion, said grate being structured so that said first
portion of 'séid grate is positioned at a first level substantially flush with the first surface, and so
that said secdnd' portion of said grate is positioned at a second level substantially flush with the
second surface, and wherein said second level is displaced vertically from and lower than said

first level.

2. The apparatus of Claim 1, wherein said drainage channel comprises first and
second sidewalls, wherein said grate comprises a first lip extending downward from said first
portion of said grate, said first lip being disposed adjacent to at least a portion of said first
sidewall of said drainage channel, wherein said grate further comprises a second lip extendihg
doWnWard from said second portion of said grate, said second lip being disposed adjacent to at

least a portion of said second sidewall of said drainage channel.

3.  The apparatus of Claim 1, whéreir_l the second surface comprises a base having a

synthetic turf surface.
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4, The apparatus of Claim 1, wherein the first surface comprises a rubberized

running track surface.

. The apparatus of Claim 1, wherein at least a portion of said grate 1s secured to a

portion of said drainage channel.

6. . The apparatus of Claim 5, wherein said drainage channel comprises first and
second sidewalls separated by an opening, wherein the length of said first sidewall 1s
substantially the same length as the length of said second sidewall; and

wherein said first portion of said grate is secured to said first sidewall of said drainage
chann'ei and\said second portion of said grate is secured to said second sidewall of said drainage
channel, and wherein said first portion of said grate and said first sidewall of said drainage
channel define a first gap between said first portion of said grate and said first sidewall of said
drainage channel, and wherein said second portion of said grate and said second sidewall of said
drainage channel define a second gap between said second portion of said grate and said second

sidewall of said drainage channel.

7. The apparatus of Claim 1, wherein at least a portion of said grate is secured to at

least a portion of the second surface.
8. ‘The apparatus of Claim 1, wherein said first portion of said grate further

- comprises one or more openings therethrough structured to allow a liquid flowing from the first

surface to pass therethrough.
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9. The apparatus of Claim 1, wherein said second portion of said grate further
COMpIrises one or more openings therethrough structured to allow a liquid flowing from the

second surface to pass therethrough.

10.  The apparatus of Claim 1, wherein said grate further comprises a generally

vertical third portion joining said first and second portions.

11.  The apparatus of Claim 10, wherein a juncture between said second portion and
said third portion comprises one or more openings therethrough structured to allow a liquid

flowing from the second surface to pass therethrough.

12.  The apparatus of C_laim 1, wherein said drainage channei\éomprises first and
second | 'S‘i‘d'ewalls separated by an opening, wherein the length of said first sidewall is greater than
the length of said second sidewall, and wherein said first sidewall is structured to support said
first :portion of said grate and said second sidewall is structured to support said second portion of

said grate.
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13. A drainage apparatus, the apparatus comprising:

a drainage channel comprising a first sidewall and a second sidewall separated by an
opening, wherein the length of said first sidewall is greater than the length of said second
sidewall; and

a grate structured to extend across said drainage channel from said first sidewall to said
second sidewall, said grate comprising:

a substantially horizontal first portion extending from said first sidewall over at
least a portion of said opening between said first sidewall and said second sidewall;

a substantially horizontal second portion extending from said second sidewall
over at least a portion of said openihg between said first sidewall and said second
sidewall; and

a substantially vertical third portion extending between said first and second
p‘orﬁons over at least a portion of said opening between said first sidewall .and said

o~

second sidewall.

14.  The apparatus of Claim 13, wherein said grate comprises a first lip extending

" “downward from said first portion of said grate, said first lip being disposed adjacent to at least a
portion of said first sidewall of said drainage channel, wherein said grate further comprises a
second lip extending downward from said second pdrtion of said grate, Said second lip being

disposed adjacent to at least a portion of said second sidewall of said drainage channel.

15. The ap'paratus of Claim 13, wherein at least one of a portion of said grate is

secured to a portion of said drainage channel.
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16.  The apparatus of Claim 13, wherein said first portion of said grate further

comprises one or more openings therethrough structured to allow a liquid to flow therethrough.

17.  The apparatus of Claim 13, wherein said second portion of said grate further

comprises one or more openings therethrough structured to allow a liquid to flow therethrough.

18.  The apparatus of Claim 13, wherein a juncture between said second portiori of
said grate and said third portion of said grate comprises one or more openings therethrough

structured to allow a liquid to flow therethrough.

19. A drainage grate for covering an opening in a drainage channel, the drainage gate
comprising:

‘a generally horizontal first portion having a first end and a second end;

a geherally horizontal second portion having a first end and a second end; and

a generally vertical third portion extending from said second end of said first portion to
said first end of said second portion,

wherein said grate is structured so that, when said grate is installed over the opening in
the drainage channel, said first end of said first portion of said grate is adjacent to one side of the
drainage channel and said second end of said second portion of said grate is adjacent to a second
side of the drainage channel, and wherein said first portion of said grate 1s structured to be offset
vertically from and elevated higher than said second portion of said grate when said grate is

installed over the opening 1n the drainage channel.
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20. A method for installing a drainage apparatus between two vertically displaced
surfaces, the method comprising:

providing a drainage channel;

providing a graté structured to extend across the drainage channel, wherein the grate
comprises a first portion located at a first level corresponding to a first vertically displaced
surface, a second portion located at a second level corresponding to a second vertically displaced
surface, and a third portion located generally vertically between the first and second portions,
and wherein at least one of the first, second, and third portions defines at least one opening
therein for permitting liquid to pass therethrough into the drainage channel;

placing the grate across the drainage channel; and

placing synthetic turf on the first portion of the grate.
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