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ABSTRACT

A drainage system includes a storm water chamber and riser assembly
for gathering and dispensing liquids. The storm water chamber comprises a
generally elongated arch shape with an arch top and bottom side walls,
thereby defining an enclosure. The riser assembly has two generally paraliel
base assemblies, which each have an outer wall and an inner wall and a top
wall connecting the outer wall and the inner wall. The top wall has a chamber
seating area for receiving the base area of the chamber and a retaining

element for retaining the base area of a chamber in position in the chamber
seating area.
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TITLE OF INVENTION

RISER ASSEMBLY FOR WATER STORAGE CHAMBERS

FIELD OF THE INVENTION

[0001] The present invention relates to storm water chambers for
collecting and dispensing storm water to the ground.

BACKGROUND OF THE INVENTION

[0002] Storm water runoff collected from roof areas and paved areas
were historically simply allowed to collect in municipal storm water drainage
systems and transferred to a body of water. However, more recently, the
preferred handling of storm water runoff is to direct it into soil, and such
handling is required by building codes in many cases. The traditional
construction of storm water handling systems has been concrete tanks or

infiltration trenches filled with large gravel or crushed stone with perforated
pipes running therethrough.

[0003] Molded chamber structures are increasingly taking the place of
concrete structures for use in leaching fields or to gather storm water runoff.
Moided chamber structures provide a number of distinct advantages over
traditional concrete tanks. For example, concrete tanks are extremely heavy
requiring heavy construction equipment to put them in place. In leaching
fields and storm water collection systems, the gravel used in constructing
them is difficult to work with and expensive. |t also tends to settle and
reduces the overall volume of the trench by as much as 75%. Stone-filled
trench systems are expensive and inefficient since the stone occupies a
substantial volume, limiting the ability of the system to handle large surge
volumes of water associated with heavy storms. Both the stone and the
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perforated pipe are also susceptible to clogging by particles or debris carried
by water.

[0004] Molded plastic chamber structures have been introduced in the
market for handling storm water. U.S. Patent No. 5,087,151 to DiTullio
discloses a drainage and leaching field system comprising vacuum-molded
polyethylene chambers that are designed to be connected and locked
together in an end-to-end fashion.

[0005] Such chambers typically have an arch-shaped cross-section and
are relatively long with open bottoms for dispersing water to the ground.
These chambers may be laid on a gravel bed side-by-side in parallel rows to
create large drainage systems. End portions of the chambers may be
connected to a catch basin, typically through a pipe network, in order to
efficiently distribute high velocity storm water. The chambers are typically
positioned in a trench on top of a bed of materials that facilitates the flow of
fiuid into the earth.

[0006] However, such chambers become increasingly more difficult to
manufacture and handle the larger they are designed. Consequently, the
volume of liquids that can be accommodated by drainage chambers is limited
by the ability to manufacture and ship them.

[0007] it would be desirable if molded plastic structures could be used
in larger volume applications, where the benefits of ease of installation and
cost savings could be available.
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SUMMARY OF THE INVENTION

[0008] One embodiment of the system of the present teachings
compnses, but is not limited to a storm water chamber having a first end and
a second end, two side walls running the length between the first end and
second end, and a generally elongated arch shape between the side walls
with an arch top, thereby defining an enclosure. The storm water chamber
also has a connector on the second end for connecting a further storm water
chamber and a plurality of circumferential reinforcing” members disposed
along the generally elongated arch shape for reinforcing structural strength
thereof. A riser assembly has two generally parallel base assemblies each
having a first end, a second end, and a top, the tops of the two generally
parallel base assemblies having a member for securing the side walls of the
storm water chamber thereto. The riser assembly also has a connector on
the second end for connecting a further riser assembly and a cross-sectional
support between the two generally parallel base assemblies. An enlarged
enclosure is created when the liquid dispersing chamber is connected with the

riser assembly and liquid is directed into the first end of the storm water
chamber for collection or dispersal.

[0009] One embodiment of the method of the present teachings
comprises, but is not limited, connecting the storm water chamber with the
riser assembly, positioning the storm water chamber and the riser assembly in
proximity with the ground, and directing liquid into the storm water chamber
and the riser assembly for dispersal to the ground.

[0010] Other embodiments of the system are described in detail below
and are also part of the present teachings.

[0011] For a better understanding of the present embodiments,
together with other and further aspects thereof, reference is made to the
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accompanying drawings and detailed description, and its scope will be
pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is a perspective view of one embodiment of a storm water
chamber;

[0013] Flg. 2 is a perspective view of one embodiment of a large
drainage system incorporating;

[0014] Fig. 3 is a top view of one embodiment of a riser assembly
according to the present invention;

[0015] Fig. 4 is a perspective view of one embodiment of a riser
assembly according to the present invention;

[0016] Fig. S is a perspective view depicting the connection of two riser
assemblies in one embodiment according to the present invention;

[0017] Fig. 6 is a perspective view depicting the connection of several
riser assemblies in one embodiment according to the present invention;

[0018] Fig. 7 is a perspective view of one embodiment of a storm water

chamber connected with a riser assembly according to the present invention;
and

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present teachings are described more fully hereinafter with
reference to the accompanying drawings, in which the present embodiments
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are shown. The following description is presented for illustrative purposes only
and the present teachings should not be limited to these embodiments.

[0020] Storm water chambers have been used for gathering and
dispensing liquids such as, for example, storm water and waste water into the
ground. Such storm water chambers are disclosed in U.S. Pat.

No. 7,226,241, entitled Storm Water Chamber For Ganging Together Multiple
Chambers, assigned to Cultec, Inc.

[0021] Referring now to Fig. 1, a perspective view of one embodiment
of a storm water chamber 100 according to the present teachings is shown.
Storm water chambers 100 may be used to help collect wastewater, storm
water, sewage, or other liquids for storage or dispersal. The storm water
chamber 100 may be generally arch-shaped to provide desirable
characteristics of chamber volume and strength. It may have a generally
elongated arch shape with an arch top and bottom side walls, thereby defining
an enclosure, and a plurality of circumferential reinforcing members disposed
along the generally elongated arch shape for reinforcing structural strength
thereof. Ribs 106 (shown in detail in Fig. 1) will help strengthen the storm
water chambers 100 to support any additional weight. The reinforcing
members may be ribs 106, although not limited thereto. The storm water
chamber 100 may have two closed ends 101, or it may have one closed end
101 and one open end, or it may have two open ends. The use of one closed
end 101 and one open end allows the open end to be overlapped with the
closed end 101 to connect a plurality of chambers as described in U.S. Patent
No. 5,087,151. In particular storm water chambers 100 may be connected
together by means of connector member on an engaging end to create a long,
further extiendable series of chambers for dispersing liquid over a larger area,
discussed further below. If the storm water chamber 100 has ribs 106, one or
more of the ribs 106 may be smaller in size, or configured in some other way
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to accept overlapping engagement with the ribs at an end of a further storm
water chamber 100. Chamber 100 has a base area 108, which is essentially

a flange around the base of the chamber. Areas 102 and 103 are preferably
provided, and can be cut away to serve as a liquid intake opening. Liquid that
enters the liquid intake opening may flow through the storm water chamber
100 along its length and disperse through an open bottom 104 to the earth.

[0022] Referring now to Fig. 2, shown is a perspective view of one
embodiment of a large drainage system 110 incorporating storm water _
chambers 100 according to the present teachings. The modular design of the
storm water chamber 100 permits the creation of an extendable system that
can disperse liquid over a wide area of ground. Each storm water chamber
100 may connect with another chamber 100 as discussed above to extend the
system. Liquids entering the intake opening can then travel through the
series of chambers and disperse through an open bottom 104 (shown in
Fig. 1). So constructed, the large drainage system 110 may be covered with
earth so as not to occupy valuable ground surface area.

[0010) Referring now to Fig. 3, a top view of one embodiment of a
riser assembly 120, and Fig. 4, a perspective view of second embodiment of
a riser assembly 120 according to the present invention. The riser assembly
120 may serve as a foundation or base for a storm water chamber 110
(shown in Fig. 1). In such a way, it may provide & larger volume inside of the
chamber for liquid storage and dispersal. The riser assembly 120 may be

constructed such that it has substantially the same perimeter shape as the
storm water chamber 110.

[0011] Riser assembly 120 has two generally parallel base
assemblies 121. Each base assembly 121 has an outer wall 123 and an inner
wall 125 and a top wail 132 connecting the outer wall 123 and the inner wall
125. The top wall 132 has a chamber seating area 133 for receiving a base
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area 108 of a chamber 100 and a retaining element 127 for retaining the base
area 106 of a chamber 100 in position in the chamber seating area 133. Each
base assembly 121 has a lower end 131 and is open at its lower end 131.
Reinforcing ribs 130 are provided on the inner wall 125, or the outer wall 123,
or in both the inner and outer walls 125, 123 of the base assemblies 121.
Reinforcing ribs 130 may act like buttresses to support the weight of a storm
water chamber 100 and crushed stone that may be placed next to the system.

[0012] The retaining element 127 of the base assemblies 121 include
a rail 135 located along the top wall above the outer wall of the base

assembly. Preferably, the retaining element 127 of the base assemblies 121
Is a pair of rails 135 and 137 located along the top wall 132 above the outer
wall 123 and inner wall 125 of the base assembly 121. The retaining element
127 may alternatively take the form of a flange, lip multiple ones thereof for
retaining and/or securing a storm water chamber 100. In one embodiment,
although not limited thereto, the flange 132 member may have an extending
portion along its length that interacts with a corresponding flange, lip, or other
means, on the bottom of a storm water chamber 100. in this way, the
retaining element 127 member may retain the storm water chamber 100 and
prevent it from coming dislodged from the riser assembly 120. In another
embodiment, the pieces could be screwed or clamped together, although not
limited thereto.

[0013] The riser assemblies preferably include one or more
connecting struts 122 extending between the inner walis 125 of the base
assemblies 121. Preferably, the connecting struts 122 are two diagonal struts
which cross each other to form an X-shaped support. Connecting struts 122
serve to prevent iateral spreading of the base assemblies and to stabilize the
rnser assembly and the combination of the riser assembly and the chamber.
Connecting struts 122 are arch shaped and also serve to transfer liquid

between the two base assemblies 121. Preferably, the inner wall 125 of the
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base assemblies 121 are provided with a plurality of holes 134 to allow for
liquid transfer between the interior of the riser assembly 120 and the interior of
the base assemblies 121. Holes 134 are preferably positioned at the upper
portion of the walls may prevent any sediment such as silt, refuse, etc., from
entering the walls and inhibiting liquid flow. In this way, the liquid may have
an unobstructed path to flow through the riser assembly 120 walls, even if the
primary area in the chamber becomes obstructed.

[0014) The riser assemblies may have two end walls 150, 152
as seen In nser assembly 120 of Fig. 3, or one end wall 150 as seen in riser
assembly 120’ in Fig. 4, or no end walls as seen in riser assemblies 120" in
Fig. 6. The end walls of the riser assembly 120 may be removable, aithough
not limited thereto, in order to easily permit connecting multiple riser
assemblies 120 in series, discussed further below. In this way, it may be
preferable for riser assemblies 120 in the middie of a series to be without end
walls 136 to allow liquid therein to flow freely, while the riser assembly 120 on
the end of the series may have an end wall 136 to retain the liquid.

[0018] The riser assembly 120 may be constructed from the same
matenial (e.g., plastic, metal, etc.) as the storm water chambers 100, although
not limited thereto, and the base assemblies will be nestable and stackable.

In this way, several riser assemblies 120 may be stacked on top of each other
for efficient shipping. The riser assembly 120 provides additional volume to
the storm water chamber 100 that would otherwise only be obtainable by
designing larger storm water chambers 100. The two-piece system of the
invention which comprises the riser assembly 120 and storm water chamber
100 addresses the issues of weight and unwieldiness in manufacturing,
shipping, and installation associated with very large chambers.

[0016] One end of each of the base assemblies of one riser assembly
is adapted to overlap and seat on the other end of each of the base
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assembilies of an adjacent riser assembly in order to connect them together in
a row. Referring now to Fig. 5, shown is a perspective view depicting the
connection of two riser assemblies 120 in one embodiment according to the
present teachings. Each end of a riser assembly 120 may have a connector
140 member or other connection means for connecting with a further riser
assembly 120 in order to create a series. In one embodiment, aithough not
limited thereto, the outer rib arc 130 or arcs on the end of the riser assembly
120 may be sized such that one riser assembly 120 may overlap another riser
assembly 120 to secure them with each other. This may work in a way similar
to how the storm water chambers 100 may connect with each other in one
embodiment, discussed above. In this way, two or more riser assemblies 120
are held in place by overlapping. In another embodiment, they could be
screwed or clamped together, although not limited thereto.

[0017] Referring now to Fig. 6, shown is a perspective view depicting
the connection of several riser assemblies 120 in one embodiment according
to the present teachings. Using a connector 140 (shown in Fig. 4), the riser
assemblies 120 may be connected with each other in a series. This allows
large drainage systems 110 (shown in Fig. 2) to be constructed with
additional volume for liquid provided by the riser assemblies 120.

[0018) Referring now to Fig. 7, shown is a perspective view of one
embodiment of a storm water chamber 100 connected with a riser assembly
120 according to the present teachings. When the two pieces are connected
with each other, the inside of the storm water chamber 100 is provided with a
much larger volume due to the height of the riser assembly 120. The ends of
the nser assembly 120 may be closed to retain liquid or open (as shown) in
order to allow liquid to flow, which may be preferable when multiple storm
water chambers 100 and nser assemblies 120 are connected with each other
in a series.
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[0019] Several dispensing chambers 100 and riser assemblies 120
may be connected together in a series to create a large drainage system 110
(shown in Fig. 2) that extends for long distances. The riser assemblies 120

provide a much larger volume for collecting liquid than just the storm water
chamber 100 by itself.

[0020] While the present teachings have been described above in
terms of specific embodiments, it is to be understood that they are not limited
to these disclosed embodiments. Many modifications and other embodiments
will come to mind to those skilled in the art to which this pertains, and which
are intended to be and are covered by both this disclosure and the appended
claims. It is intended that the scope of the present teachings should be
determined by proper interpretation and construction of the appended claims
and their legal equivalents, as understood by those of skill in the art relying
upon the disclosure in this specification and the attached drawings.
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What is claimed Is:

1. A drainage system, comprising:

a elongated arch shaped chamber having a base area at its lower end; and

a riser assembly having two generally parallel hollow base assemblies, each
said base assembly having an interior hollow space, each said interior hollow space
being defined by an outer wall and an inner wall and a top wall connecting the outer
wall and the inner wall, the top wall having an chamber seating area for receiving the
base area of the chamber and a retaining element for retaining the base area of a
chamber in position in the chamber seating area, one or more hollow connecting

struts extending between the inner walls of the base assemblies and providing liquid

transfer between the base assemblies.

2. The drainage system of claim 1, wherein each base assembly has a lower end

and the interior hollow space is open at its lower end.

3. The drainage system of claim 1, wherein each base assembly is provided with

reinforcing ribs in its inner wall, or its outer wall, or in both its inner and outer walls.

4. The drainage system of claim 1, wherein the retaining element of the base

assembly includes a rail located along the top wall above the outer wall of the base

assembly.

D. The drainage system of claim 4, wherein the retaining element of the base

assembly is a pair of rails located along the top wall above the outer wall and inner

walls of the base assembly.

0. The drainage system of claim 1, wherein the connecting struts are two

diagonal struts which cross each other to form an X-shaped support.
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/. The drainage system of claim 1, wherein one end of each of the base
assemblies of one riser assembly is adapted to overlap and seat on the other end of

each of the base assemblies of a horizontally adjacent riser assembly.

8. The drainage system of claim 7, wherein a plurality of riser assemblies may be

connected together by overlapping one ends of the base assemblies with the other

end of base assemblies.

9. The drainage system of claim 1, wherein the riser assembly has no end walls,

one end wall, or two end walls.

10.  The drainage system of claim 1, wherein the inner wall of at least one base

assembly is provided with a plurality of holes.

11.  The drainage system of claim 1, wherein the riser assembly is nestable and

stackable with additional such riser assemblies for shipping or storage.

12.  Ariser assembly having two generally parallel hollow base assemblies, each
said base assembly having an interior hollow space, each said interior hollow space
being defined by an outer wall and an inner wall and a top wall connecting the outer
wall and the inner wall, the top wall having an chamber seating area for receiving a
base area of a chamber and a retaining element for retaining the base area of a
chamber in position in the chamber seating area, one or more hollow connecting
struts extending between the inner walls of the base assemblies and providing liquid

transfer between the base assemblies.

13.  The riser assembly of claim 12, wherein each base assembly has a lower end

and the interior hollow space is open at its lower end.
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14.  The riser assembly of claim 13, wherein each base assembly is provided with

reinforcing ribs in its inner wall, or its outer wall, or in both its inner and outer walls.

15.  The riser assembly of claim 14, wherein the retaining element of the base
assembly includes a rail located along the top wall above the outer wall of the base

assembly.

16. The riser assembly of claim 15, wherein the retaining element of the base
assembly is a pair of rails located along the top wall above the outer wall and inner

walls of the base assembly.

17.  The riser assembly of claim 12, wherein the connecting struts are two diagonal

struts which cross each other to form an X-shaped support.

18.  The riser assembly of claim 12, wherein one end of each of the base
assemblies of one riser assembly is adapted to overlap and seat on the other end of

each of the base assemblies of a horizontally adjacent riser assembly.

19.  The riser assembly of claim 18, wherein the riser assembly has no end walls,

one end wall, or two end walls.

20. The riser assembly of claim 19, wherein the inner wall of at least one base

assembly is provided with a plurality of holes.

21.  The riser assembly of claim 20, wherein the riser assembly is nestable and

stackable with additional such riser assemblies for shipping or storage.
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22. A method of installing a drainage system, comprising:

positioning a plurality of riser assemblies, each said riser assembly having two
generally parallel hollow base assemblies, each said base assembly having an
interior hollow space, each said interior hollow space being defined by an outer wall
and an inner wall and a top wall connecting the outer wall and the inner wall, the top
wall having an chamber seating area for receiving a base area of a chamber and a
retaining element for retaining the base area of a chamber In position in the chamber
seating area , one or more hollow connecting struts extending between the inner
walls of the base assemblies and providing liquid transfer between the base
assemblies;

sald plurality of riser assemblies being positioned in an end-to-end fashion by
overlapping and seating one end of each base assembly on the other end of base
assemblies of an adjacent riser assembly;

positioning a plurality of elongated arch shaped chambers having base areas

at their lower ends In the chamber seating areas of the riser assemblies.
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