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Abstract

A connection chamber for waste water and storm water collection, the
connection chamber including an arch-shaped cut out in a side thereof, the
arch-shaped cut out sized to receive an arch-shaped row connector, which is
provided to couple rows of chambers to each other. The coupling of various

rows of chambers to each other facilitates to relatively even flow of fluid
throughout the field of chambers.
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STORM WATER RETENTION CHAMBERS

FIELD OF THE INVENTION

[0001] The present invention relates generally to septic systems, and
more particularly to a leaching or drainage system for a septic system which
uses lightweight, molded chamber structures, which chamber structures are
positioned so as to form an interconnected field for efficient distribution of fluid
entering the chamber structures.

BACKGROUND OF THE INVENTION

[0002] Molded chamber structures are increasingly taking the place of
concrete structures for use in leaching fields or to gather stormwater run off.
Molded 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 stormwater 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%.

[0003] Attempts have been made to overcome the limitations that are
attendant upon the use of traditional septic systems. U.S. Patent No.
5,087,151 to DiTullio (“the ‘151 patent™), which represents one such attempt,
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. The chambers comprise a series of pre-
molded polyethylene bodies with an arch-shaped configuration having
upstanding ribs running transverse to the length of the chamber. The ribs
provide compressive strength to the chamber so as to inhibit crushing of the
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chamber by the weight of earth under which it is buried, as well as the weight
of persons, vehicles, etc. which pass over the buried chamber. The rib at an
end portion of the chambers is provided slightly smaller than the remaining
ribs so that to connect the chambers to one another in an end-to-end fashion,
one need simply position the first rib of one chamber over the slightly smaller
rlb on a second chamber. This may be referred to as an overlapping rib
connection. The chambers are typically positioned in a trench on top of a bed
of materials that facilitates the flow of fluid into the earth.

[0004] While the drainage and leaching field system disclosed in the
151 patent provides numerous benefits over traditional systems, including the
provision of a lightweight, easy to install and structurally sound system, the
system disclosed in the '151 has been improved upon, which improvements
form the basis of the present invention. More specifically, it has been
recognized that it is desirable to increase the flow of effluent or stormwater
from chamber to chamber. For example, it is known to connect chambers in
an end-to-end fashion as disclosed in the ‘151 patent, thereby providing for
the free flow of fluid along that particular row of connected chambers.
However, each separate row of chambers has typically been connected to
one or more adjoining rows of chambers by relatively small diameter pipe.
While the chambers themselves are relatively large to accommodate a large
volume of fluid, the pipes interconnecting the different rows of chambers
restrict the free flow of fluid throughout the field. In addition, traditionally the
iInterconnecting pipes have been positioned relatively high on the chambers.
This means that fluid flow between the chambers will not occur until the fluid
level rises at least to the level of the interconnecting pipe. This is undesirable
because the fluid is not uniformly distributed throughout the field but instead is
maintained generally at the end where the input pipe is located. Another
problem with this configuration is that fluid “falling” out of the interconnecting
pipe to the floor into the next row of chambers, has a tendency to undermine
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the base that the chamber sits on creating a situation in which the system

may begin to sink.

[0005] Another problem with the interconnecting pipes is that any
penetration of the side walls of the chambers has traditionally caused an
unacceptable weakening in the chamber. Accordingly, in order to maintain
the structural integrity of the chamber, interconnecting pipes have traditionally
been restricted to entering the ends of the chamber rows. However,
depending upon the configuration of the jobsite, this is not always convenient

or even possible.

[0006] Therefore, what is desired is a system that facilitates the
generally even distribution of fluid throughout a drain field or leaching field

using molded chamber structures.

[0007] It is further desired to provide a system that facilitates the even
distribution of fluid throughout a drain field or leaching field while at the same

time not reducing the structural integrity of the molded chamber structures.

[0008] It is still further desired to provide a system that facilitates the
even distribution of fluid throughout a drain field or leaching field while at the
same time reduces or substantially eliminates any undermining of and/or

damage to the bed upon which the molded chamber structures are positioned.

[0010] It is yet further desired to provide a drain field or leaching field
system utilizing molded chamber structures that allows for increased

variability in the layout and positioning of the molded chamber structures.

SUMMARY OF THE INVENTION

[0011] These and other objects are achieved in one advantageous

embodiment by the provision of a connection chamber that may be inserted in
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a row of molded chamber structures. The connection chamber in similar in
construction with the standard molded chamber structures, however, includes
an arch-shaped cut out in at least one side wall for receiving an arch-shaped
row connector therein. In this manner, mulitiple connection chambers may be
used to connect multiple rows of chambers by means of row connectors

extending between each row of chambers.

[0012] It is contemplated that the connection chambers may include an
end wall at each end of the connection chambers, providing increased
strength and support. However, such end walls are not fequired. When end
walls are provided, such as integrally molded end walls, various pre-formed
cut outs may be provided in the end walls, which may be cut depending upon
the application. For example, it may be desirable to cut out a portion of the
lower part of the end wall to allow free flow of fluid along a length of the
connection chamber to the molded chamber structure to which it is connected.
Alternatively, the end walls may be provided as separate insertable pieces
also provided with pre-formed cut outs therein.

[0013] It is further contemplated that the length of the connection
chambers may, in one advantageous embodiment, be provided shorter than a
length of the standard molded chamber structures that it is connected with.

The connection chambers are provided with a plurality of upstanding ribs,
providing increased strength to the structure.

[0014] The arch-shaped cut out provided at a bottom portion in the
sidewall of the connection chambers is sized to receive an arch-shaped row
connector, which may be formed as a miniature molded chamber structure.
The row connector may or may not be provided with end wall sections. In
either event, once the arch-shaped cut out is removed by the user, an end of
the row connector may be inserted therein providing a continuous connection

from one row to the next. The row connector is arch-shaped, including the
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plurality of upstanding ribs and therefore provides a very sturdy connection
from row to row. In addition, as the ends of the row connector are positioned
in relatively close tolerance within the arch-shaped cut out of the connection
chambers, the side walls of the row connectors are prevented from spreading
upon the application of a relatively large downward force. While the
connection chambers have had portions of the side walls removed, the
insertion of the row connectors into the cut out also provides support to the
connections chambers themselves. It is further contemplated that the row
connectors may further by attached to the connection chambers providing

even further support to the system.

[0015] Advantageously, the arch-shaped cut out for the connection
chambers is provided at a lower portion of the side wall. In this manner, a
continuous connection from row to row is provided such that, fluid flowing
from chamber to chamber and from row to row may easily run along the top of
the bed of materials the chambers are resting upon. This is advantageous as
the fluid may then be fairly evenly distributed among the rows of chambers

while at the same time not compromising the integrity of the chambers.

[0016] In one advantageous embodiment, a system for using molded
chamber structures to collect waste water or storm water is provided
comprising an arch-shaped connection chamber. The arch-shaped
connection chamber is provided with an elongated body portion including a
plurality of upstanding ribs positioned along a length thereof and an open
bottom. The connection chamber is further provided with an end rib,
positioned at one end of the elongated body portion, the end rib being smaller
than the plurality of ribs and designed to mate with a larger rib at an end of a
chamber structure to couple the connection chamber to the chamber structure
in an end-to-end fashion. The connection chamber is still further provided
with a first arch-shaped cut out positioned at a bottom portion in a side wali of

the connection chamber.
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[0017] In another advantageous embodiment, an arch-shapea
connection chamber for coupling together rows of molded chamber structures
is provided comprising a body portion including an open bottom, and an
upstanding end rib, positioned at one end of said body portion, the end rib
designed to mate with a starting rib at an end of a chamber structure to couple
the connection chamber to the chamber structure in an end-to-end fashion.
The connection chamber further comprises a first arch-shaped cut out
positioned at a bottom portion in a side wall of the connection chamber, the

cut out formed to engage with an arch-shaped row connector.

[0018] In still another advantageous embodiment, a method of
connecting molded chamber structures to each other is provided comprising
the steps of coupling a first connection chamber to a first row of chamber
structures in an end-to-end fashion, and coupling a second connection
chamber to a second row of chamber structures in an end-to-end fashion.
The method further comprises the steps of providing an arch-shaped cut out
in a side wall of the first and second connection chambers, the arch-shaped
cut outs positioned at lower portions of the side walls, and coupling the first
connection chamber to the second connection via an arch-shaped row

connhector.

[0019] Other objects of the invention and its particular features and
advantages will become more apparent from consideration of the following

drawings and accompanying detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1is an illustration of a molded chamber structure according
to the prior art.
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[0021] FIG. 2 is an illustration of a connection chamber according to an

advantageous embodiment of the present invention.

[0022] FIG. 3 is an illustration of how the connection chamber of FIG. 2

is connected to a molded chamber structure.

[0023] FIG. 4 is an illustration according to FIG. 3 of the connection
chamber coupled to a molded chamber structure.

[0024] FIG. 5 is an illustration of how a row connector couples to a
connection chamber according to FIG. 2.

[0025] FIG. 6 is an illustration of a row connector coupling two rows of
chambers together via two connection chambers according to FIG. 2; and

[0026] FIG. 7 is an overhead view of one field arrangement utilizing the

chambers according to FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Referring now to the drawings, wherein like reference numerals

designate corresponding structure throughout the views.

[0028] FIG. 1 is an illustration of a molded chamber structure 10
according to the prior art. As can be seen from the illustration, the molded
chamber structure 10 generally comprises an arch-shaped body portion 12
that includes a plurality of upstanding ribs 14. The body portion 12 is provided
with an open bottom such that side walls 16 essentially rest on the surface of

the bed of materials. The molded chamber structure 10 may or may not be
provided with an end wall.
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[0029] Molded chamber structure 10 is provided with a starting rib 18,
which is designed to mate with end rib 116 on connection chamber 100 (FIG.
2). Molded chamber structure 10 typically comprises, for example, a vacuum-
molded polyethylene chamber. However, other polymer materials may be
used, including injection molded polypropylene.

[0030] Turning now to FIG. 2 connection chamber 100 is illustrated.
Connection chamber 100 generally comprises an arch-shaped body portion
102 including a plurality of upstanding ribs 104. Connection chamber 100

also comprises side walls 106, which extend downward to rest on the surface

of the bed of materials having an open bottom.

[0031] Provided at a lower portion of side wall 106 is arch-shaped cut
out 108. In one advantageous embodiment, cut out 108 may be formed as a
relatively flat pre-formed section that may be removed by the user depending
upon the application. It is further contemplated that two arch-shaped cut outs
108 may be provided opposite each other on connection chamber 100. In this
manner, the cut outs 108 may individually be removed depending upon the

positioning of the connection chamber 100 in the field provide improved
versatility to the user.

[0032] Also depicted in FIG. 2 is end wall 110. It is contemplated that
end wall 110 may be integrally molded with arch-shaped body portion 102, or
alternatively, may be provided as a removable wall section. End wall 110 may
further be provided with pre-molded cut outs, which may variously be used as
needed. For example, a relatively small arch-shaped cut out 112 may be
provided at a lower end of end wall 110, or a relatively large arch-shaped cut
out 114 may be provide at a lower end of end wall 110. These are just two
examples of cut out configurations that may be provided in end wall 110. It is

contemplated that many differing designs may advantageously be used.
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[0033] It is contemplated that, in one advantageous embodiment,
connection chamber 100 may comprise, for example, a vacuum-molded
polyethylene material. An inspection port 118 may further be provided on an
upper surface of arch-shaped body portion 102. The inspection port 118 is
provided such that a user may visually inspect the interior of the connection
chamber 100 and correspondingly coupled molded chamber structures 10.

[0034] Also provided on connection chamber 100 is end rib 116, which
IS located at one end of arch-shaped body portion 102. End rib 116 is
provided as a smaller rib than that plurality of upstanding ribs 104. In this
manner, end rib 116 may be mated with starting rib 18 provided on molded
chamber structure 10. Connection is relatively simple and quick. The molded
chamber structure 10 may simply be dropped down over connection chamber
100 as shown in FIG. 3, to form a chamber row (FIG. 4).

[0035] While connection chamber 100 is illustrated connected to one
end of molded chamber structure 10, it is contemplated that it may be
positioned anywhere along the length of the row and that multiple connection
chambers 100 may be utilized in a single row to facilitate the free movement
of fluid throughout the field.

[0036] Referring now to FIG. 5, connection chamber 100 is illustrated
along with row connector 120. Connection chamber 100 is shown with arch-
shaped cut out 108 removed. Row connector 120 is sized to fit into cut out
108 with relatively tight tolerance. As can be seen from the illustration, row

connector 120 generally comprises a body portion 122 with a plurality of
upstanding ribs 124.

[0037] Provided at either end of row connector 120 is an end rib 126. It
Is contemplated that cut out 108 is sized to closely match the arch-shaped
contour of body portion 122. In this manner, when the arch-shaped cut out
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108 is positioned over to settle between upstanding ribs 124, (in particular
between end rib 126 and the next rib of the plurality of upstanding ribs 124),
row connector 120 cannot be withdrawn from cut out 108 without connection

chamber 100 first being lifted upward to clear end rib 126.

[0038] This interlocking feature provides a secure connection between
connection chamber 100 and row connector 120. This is especially

advantageous when, during backfilling of the excavation, the dirt may have a
tendency to laterally push against the chamber structures. It is important to
avoid any fill from entering the interior of the chambers as that will diminish
the capacity of the chamber system and impede the free flow of fluid
throughout the field. Therefore, an interlocking system that substantially

prevents lateral movement of row connector 120 is highly advantageous.

[0039] It is further contemplated that row connector 120 may or may
not be provided with an end wall 128, which is lllustrated as in dashed line in

FIG. 5. The relatively close tolerance of cut out 108 not only interacts with
end rib 126 to prevent withdrawal of row connector 120 from cut out 108, but
also acts to prevent the side walls of row connector 120 from spreading apart
relative to each other due to, for example, a downward load applied to the top
of row connector 120. The end wall 128, when used, will further provide

structural support to row connector 120.

[0040] It is contemplated that row connector 120, like connection
chamber 100, may comprise, for example, a vacuum-moided polyethylene
material.

[0041] Turning now to FIG. 6, a number of connection chambers 100,
molded chamber structures 10, and a row connector 120 are illustrated in an
iInterconnected arrangement. In this illustration, an inlet pipe 20 is shown

entering one of the connection chambers 100. Arrows are provided to
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indicate the flow of fluid entering through inlet pipe 20, passing through a first
connection chamber 100, and moving down the row. The fluid is also shown
passing through row connector 120 into the second row of chambers. [n this
manner, the fluid may be as evenly distributed as possible throughout the field
of chambers.

[0042] It is further contemplated that the inlet pipe 20 may further
comprise a row connector 120, or that multiple inlets may be provided to the
chambers to further evenly distribute the fluid throughout the field of

chambers. Still further, multiple row connectors may be provided to connect
rows to each other as desired.

[0043] Referring now to FIG. 7, a field of chambers 200, is illustrated
Including a first row 202, a second row 204 and a third row 206 of
iInterconnected chambers. In this configuration, inlet pipe 20 is shown feeding
fluid into one end of second row 204. Second row 204 is coupled to first row
202 and third row 206 via row connectors 120. Accordingly, fluid entering
second row 204 is not only transferred down the length of second row 204,
but also to first row 202 and third row 206.

[0044] While connection chambers 100 are depicted at end positions

relative to the three rows 202, 204, 206, it is contemplated that the connection
chambers 100 may effectively be placed anywhere along the rows as desired
or dictated by the particular job site.

[0045] This provides versatility to the user, where the interconnecting
chambers may be laid out and fed in virtually any manner convenient. Due at
least in part to the configuration of the connection chambers 100, even
distribution throughout the chamber field is possible without compromising the

structural integrity of the field of chambers.
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[0046] Although the invention has been described with reference to a
particular arrangement of parts, features and the like, these are not intended
to exhaust all possible arrangements or features, and indeed many other
modifications and variations will be ascertainable to those of skill in the art.
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What is claimed is:
1. A stormwater management system, comprising:

a first arch-shaped connection chamber having:
an elongated body portion including a plurality of
upstanding ribs positioned along a length thereof and an open
bottom;
an end rib, positioned at one end of said elongated body
portion, said end rib being smaller than said plurality of ribs and
designed to mate with a larger rib at an end of a chamber
structure to couple said connection chamber to the chamber
structure in an end-to-end fashion:
a first arch-shaped cut out positioned at a bottom portion
in a side wall of said connection chamber
at least one ribbed chamber structure mated to said first arch-shaped
connection chamber by seating an open end of said ribbed chamber structure
to said one end rib of said first arch-shaped connection chamber;
a second arch-shaped connection chamber having:
an elongated body portion including a plurality of
upstanding ribs positioned along a length thereof and an open
bottom;
an end rib, positioned at one end of said elongated body

portion, said end rib being smaller than said plurality of ribs and
designed to mate with a larger rib at an end of a chamber
structure to couple said connection chamber to the chamber
structure in an end-to-end fashion;

a second arch-shaped cut out positioned at a bottom

portion in a side wall of said connection chamber;
at least one ribbed chamber structure mated to said second arch-
shaped connection chamber by seating an open end of said ribbed chamber

structure to said one end rib of said second arch-shaped connection chamber:

and
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an arch-shaped row connector having first and second ends, the first
end being positioned within said first arch-shaped cut out of said first arch-
shaped connection chamber, and the second end being positioned within said
second arch-shaped cut out of said second arch-shaped connection chamber.

2. The stormwater management system according to Claim 1 wherein
said first arch-shaped connection chamber has an end wall on at least one
end of said elongated body portion thereof.

3. The stormwater management system according to Claim 2 wherein
said first arch-shaped connection chamber has an end wall on both a first and
second end of said elongated body portion.

4 The stormwater management system according to Claim 3 wherein an
opening Is provided in at least one of the end walls on the first and second
ends of said elongated body portion, said opening being located in the end
wall which is adjacent said at least one ribbed chamber structure mated to
said first arch-shaped connection chamber.

5. The stormwater management system according to Claim 1 wherein
sald first and second arch-shaped connection chambers each have an end
wall on at least one end of said elongated body portion thereof.

6. A water management system, comprising:

a first arch-shaped connection chamber having:

an elongated body portion including a plurality of
upstanding ribs positioned along a length thereof and an open
pottom;

an end rib, positioned at one end of said elongated body
portion, said end rib being smaller than said plurality of ribs and
designed to mate with a larger rib at an end of a chamber
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structure to couple said connection chamber to the chamber

structure in an end-to-end fashion;
a first arch-shaped cut out positioned at a bottom portion
in a side wall of said connection chamber
at least one chamber structure connected to said first arch-shaped
connection chamber;
a second arch-shaped connection chamber having:
an elongated body portion including a plurality of
upstanding ribs positioned along a length thereof and an open
bottom;
an end rib, positioned at one end of said elongated body
portion, said end rib being smaller than said plurality of ribs and
designed to mate with a larger rib at an end of a chamber
structure to couple said connection chamber to the chamber
structure in an end-to-end fashion:;
a second arch-shaped cut out positioned at a bottom
portion in a side wall of said connection chamber;
at least one chamber structure connected to said second arch-shaped
connection chamber; and
an arch-shaped row connector having first and second ends, the first
end being positioned within said first arch-shaped cut out of said first arch-

shaped connection chamber, and the second end being positioned within said

second arch-shaped cut out of said second arch-shaped connection chamber.

7. The stormwater management system according to Claim 6 wherein
said first arch-shaped connection chamber has an end wall on at least one

end of said elongated body portion thereof.

8. The stormwater management system according to Claim 7 wherein
said first arch-shaped connection chamber has an end wall on both a first and

second end of said elongated body portion.
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9. The stormwater management system according to Claim 7 wherein an

opening Is provided in at least one said end wall.

10.  The stormwater management system according to Claim 6 wherein
said first and second arch-shaped connection chambers each have an end

wall on at least one end of said elongated body portion thereof.

11. A system for using molded chamber structures to collect waste water
or storm water comprising:
an arch-shaped connection chamber having:

an elongated body portion including a plurality of upstanding ribs
positioned along a length thereof and an open bottom;

an end rib, positioned at one end of said elongated body portion,
said end rib being smaller than said plurality of ribs and designed to mate with
a larger rib at an end of a chamber structure to couple said connection
chamber to the chamber structure in an end-to-end fashion; and

a first arch-shaped cut out positioned at a bottom portion in a

side wall of said connection chamber.

12.  The system according to Claim 11 further comprising an arch-shaped

row connector positioned within said arch-shaped cut out.

13.  The system according to Claim 12 further comprising a second arch-

shaped connection chamber coupled to said row connector to form a first

chamber row and a second chamber row.

14.  The system according to Claim 13 wherein fluid entering said system
flows from said first chamber row to said second chamber row via said row

connector along a bottom surface upon which the system is positioned.
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15.  The system according to Claim 12 wherein when the arch-shaped cut

out is positioned over said arch-shaped row connector, and the arch-shaped

cut out is positioned between upstanding ribs of said arch-shaped row
connector such that said row connector cannot be withdrawn from said cut out

without said connection chamber being lifted upward above the upstanding

ribs of said row connector.

16.  The system according to Claim 12 wherein said row connector further

comprises an end wall.

17.  The system according to Claim 11 further comprising an end wall

positioned at an end of said elongated body portion.

18.  The chamber according to Claim 11 further comprising a second arch-
shaped cut out positioned at a bottom portion in a second side wall opposite

first side wall.

19.  The chamber according to Claim 11 further comprising an inspection

port positioned on an upper portion of said body portion.

20.  An arch-shaped connection chamber for coupling together rows of

molded chamber structures comprising:
a body portion including an open bottom;
an upstanding end rib, positioned at one end of said body portion, said
end rib designed to mate with a starting rib at an end of a chamber structure

to couple said connection chamber to the chamber structure in an end-to-end

fashion; and
a first arch-shaped cut out positioned at a bottom portion in a side wall
of said connection chamber, said cut out formed to engage with an arch-

shaped row connector.
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21. The chamber according to Claim 20 further including an end wall

positioned at one end of said body portion.

22.  The chamber according to Claim 20 wherein said arch-shaped cut out
IS designed to engage between upstanding ribs on the arch-shaped row
connector such that the row connector cannot be withdrawn from said cut out
without said connection chamber being lifted upward above the upstanding

ribs of the row connector.

23. The chamber according to Claim 20 further comprising a second arch-
shaped cut out positioned at a bottom portion in a second side wall opposite
first side wall.

24.  The chamber according to Claim 20 further comprising an inspection
port positioned on an upper portion of said body portion.

25. A method of connecting molded chamber structures to each other
comprising the steps of:

coupling a first connection chamber to a first row of chamber structures
in an end-to-end fashion;

coupling a second connection chamber to a second row of chamber
structures in an end-to-end fashion;

providing an arch-shaped cut out in a side wall of the first and second

connection chambers, the arch-shaped cut outs positioned at lower portions
of the side walls; and

coupling the first connection chamber to the second connection via an

arch-shaped row connector.

26. The method according to Claim 25 wherein the arch-shaped cut outs of
the first and second connection chambers engage between upstanding ribs

on the arch-shaped row connector such that the row connector cannot be
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withdrawn from the cut out without the connection chamber being lifted

upward above the upstanding ribs of the row connector.

27. The method according to Claim 25 further comprising the step of

positioning an end wall at an end of the row connector.

28. The method according to Claim 25 further comprising the step of

positioning an end wall at an end of the first row of chamber structures.

29. The method according the Claim 28 further comprising the step of
positioning an end wall at an end of each chamber structure in the first row of

chamber structures.
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