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(57) Abstract: An underdrain apparatus includes one or more underdrain blocks and an anchor assembly that includes one or
more support members. Each of the underdrain blocks includes a top wall, a bottom wall, a pair of opposing side walls, a pair of
opposing end walls, and a center separation wall that extends between the pair of opposing end walls. The center separation wall
of at least one of the underdrain blocks may have one or more apertures formed therein, the apertures configured to receive at least
one of the support members. One or more of the side walls of the pair of opposing side walls of the underdrain blocks may have
one or more side clips. At least one of the side clips defines an aperture for receiving a support member.
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UNDERDRAIN APPARATUS

BACKGROUND

[0001] Water, wastewater and industrial liquid filtration units generally include an
underdrain system for supporting filter media and for spacing the filter media apart from the
filter bottom. In addition to providing support for the filter media, the underdrain system
provides other advantages such as collecting the filtered water that passes through the media, and
uniformly distributing backwash water, backwash air, or a combination of both, across the filter.
[0002] Underdrain systems may include one or more of the following: precast concrete
blocks, plastic-jacketed concrete blocks, stainless steel pipe laterals or screens, plastic nozzles or
all plastic universal blocks. The underdrain blocks are generally placed side-by-side and end-to-
end in the bottom of the filter to provide a “false bottom.” During backwash, the blocks tend to
lift off the bottom of the filter and shift out of place, interrupting back wash and allowing sand to
enter the effluent pipe and mix with filtered water.

[0003] The present invention relates to an underdrain apparatus, and more particularly, to an
underdrain apparatus that includes one or more underdrain blocks and an anchoring assembly for

securing the one or more underdrain blocks to a filter floor.

SUMMARY

[0004] In accordance with one or more embodiments of the invention, an underdrain

apparatus comprises: one or more underdrain blocks and an anchor assembly that comprises one
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or more support members. Each of the one or more underdrain blocks comprises: a top wall, a
bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of opposing side
walls and the pair of opposing end walls together connecting the top wall and the bottom wall,
and a center separation wall that extends between the pair of opposing end walls. The center
separation wall of at least one of the underdrain blocks has one or more apertures formed therein,
at least one of the apertures for receiving at least one of the support members. The underdrain
apparatus may further include one or more means for securing the one or more support members
in or to a floor surface on which the one or more underdrain blocks are disposed.

[0005] In accordance with one or more embodiments of the invention, an underdrain
apparatus comprises: one or more underdrain blocks and an anchor assembly that comprises one
or more support members. Each of the one or more underdrain blocks comprises: a top wall, a
bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of opposing side
walls and the pair of opposing end walls together connecting the top wall and the bottom wall,
and a center separation wall that extends between the pair of opposing end walls. At least one
side wall of the pair of opposing side walls of at least one of the underdrain blocks has one or
more side clips, at least one of the side clips defining an aperture for receiving at least one of the
support members. The underdrain apparatus may further include one or more means for securing
the one or more support members in or to a floor surface on which the one or more underdrain
blocks are disposed.

[0006] In accordance with one or more embodiments of the invention, an underdrain
apparatus comprises one or more underdrain blocks and an anchor assembly that comprises one

or more support members. Each of the one or more underdrain blocks comprises: a top wall, a
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bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of opposing side
walls and the pair of opposing end walls together connecting the top wall and the bottom wall,
and a center separation wall that extends between the pair of opposing end walls. At least one
of: (1) at least one side wall of the pair of opposiﬁg side walls, and (2) at least one end wall of
the pair of opposing end walls of at least one of the underdrain blocks having one or more
apertures formed therein, at least one of the apertures for receiving at least one of the support
members.

[0007] In accordance with one or more embodiments of the invention, a method for
anchoring one or more underdrain blocks to a floor surface on which the one or more underdrain
blocks are disposed is disclosed. Each of the one or more underdrain blocks includes a top wall,
a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of opposing
side walls and the pair of opposing end walls together connecting the top wall and the bottom
wall, and a center separation wall that extends between the pair of opposing end walls. The
method comprises: providing one or more support members, extending at least one of the support
members through at least one of one or more apertures formed in the center separation wall of at
least one of the underdrain blocks, and securing the one or more support members in or to the
floor surface. The method may further comprise: forming the at least one of the underdrain
blocks by an injection molding process, and forming the one or more apertures in the center
separation wall of the at least one of the underdrain blocks by a process that is different from the
injection molding process. Alternatively, the method may further comprise: forming the at least
one of the underdrain blocks by an injection molding process, and integrally forming the one or

more apertures in the center separation wall by the injection molding process.
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[0008] In accordance with one or more embodiments of the invention, a method for
anchoring one or more underdrain blocks to a floor surface on which the one or more underdrain
blocks are disposed is disclosed. Each of the one or more underdrain blocks includes a top wall,
a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of opposing
side walls and the pair of opposing end walls together connecting the top wall and the bottom
wall, and a center separation wall that extends between the pair of opposing end walls. The
method comprises: providing one or more support members, extending the one or more support
members through at least one of one or more side clips of at least one side wall of at least one of
the underdrain blocks, and securing the one or more support members in or to the floor surface.
The method may further comprise: forming the at least one of the underdrain blocks by an
injection molding process, and fixedly attaching the one or more side clips to the at least one side
wall by a process separate from the injection molding process. Alternatively, the method may
further comprise: forming the at least one of the underdrain blocks by an injection molding
process, and integrally forming the one or more side clips as part of the at least one of the -
underdrain blocks by the injection molding process.

[0009] These and other embodiments of the invention are described in detail with reference

to the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGS. 1A-1B show a plan view and a cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the

invention.
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[0011] FIGS. 2A-2B show a plan view and a cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the
invention.

[0012] FIGS. 3A-3B show a plan view and a cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the
invention.

[0013] FIGS. 4A-4D show various views of underdrain apparatuses in accordance with one
or more embodiments of the invention.

[0014] ' FIGS. 5A-5B show a plan view and a cross-sectional view, respectively, of an
underdrain apparatus in accordance with one or more embodiments of the invention.

[0015] FIGS. 6A-6B each show underdrain apparatuses in accordance with one or more
embodiments of the invention.

[0016] FIG. 6C shows an underdrain block in accordance with one or more embodiments of
the invention.

[0017] FIG. 7 shows a flowchart depicting a method in accordance with one or more

embodiments of the invention

DETAILED DESCRIPTION

[0018] The present invention relate to an underdrain apparatus. The underdrain apparatus
comprises one or more underdrain blocks, and an anchoring assembly that comprises support
members. The anchoring assembly may further comprise means for securing one or more of the

support members to a floor surface on which the underdrain blocks lay. Further, one or more
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embodiments of the invention relate to a method for anchoring an underdrain block to a floor
surface.

[0019] FIGS. 1A and 1B illustrate a plan view and cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the
invention. The underdrain block 100 comprises a top wall 105, a bottom wall 110, a pair of
opposing end walls 120 and a pair of opposing side walls 115. The bloék 100 also includes a
center separation wall 125 that extends horizontally between the pair of opposing end walls 120.
The center separation wall 125 extends vertically from at or near the top wall 105 to the bottom
wall 110. In various embodiments of the invention, the center separation wall 125 may protrude
beyond a top surféce of the top wall 105. In other embodiments of the invention, the center
separation wall 125 may be substantially flush with the top surface of the top wall 105.

[0020] The center separation wall 125 may divide the underdrain block 100 into two
longitudinal sections. Lateral separation walls 150 may be formed in each longitudinal section
thereby forming primary distribution conduits 135 and secondary distribution conduits 140. The
lateral separation walls 150 separ’ate the primary distribution conduits 135 from the secondary
distribution conduits 140. Further, the center separation wall 125 separates the primary
distribution conduits 135 from each other and separates the secondary distribution conduits 140
from each other. The center separation wall 125 may be of any suitable thickness. For example,
the thickness of the center\ separation wall 125 may be in the range of about 3/g inch to about 1

b 16 inches. A height of the underdrain block 100 in accordance with one or more embodiments

of the invention may range from about 6 inches to about 12 inches.
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[0021] The underdrain block 100 may include apertures 130 formed therein. As used herein,
the term “aperture” refers to a hole, gap, crack, slit, or opening of any kind. In the underdrain
block illustrated in FIGS. 1A and 1B, the apertures 130 are formed in the center separation wall
125 at opposing ends of the center separation wall 125 along the direction in which the center
separation wall 125 extends between the pair of opposing end walls 120. Each aperture 130 may
be substantially equidistant from a respective end wall 120. In alternative embodiments of the
invention, each aperture 130 may be spaced a different distance from a respective end wall 120.
The apertures 130 may be through-holes that extend entirely or substantially entirely through a
height of the center separation wall 125. A height of the center separation wall 125 refers to a
distance that the center separation wall 125 extends from at or near the top wall 105 to the
bottom wall 110.

[0022] The apertures 130 may be integrally formed as part of the underdrain block 100
through the same process employed to create the underdrain block 100. For example, if the
underdrain block is formed of one or more plastic materials, it may be formed through an
injection molding process. The mold that is used to create the underdrain block may be
constructed in such a way as to generate an underdrain block through injection molding that
includes the apertures 130 integrally formed therein.

[0023] Alternatively, the apertures 130 may be formed in the center separation wall 125 of
the underdrain block 100 through a process that is separate from the process by which the
underdrain block 100 is constructed. For example, the apertures 130 may be drilled or molded
into the center separation wall 125 after the underdrain block 100 is formed. More specifically,

for example, the underdrain block 100 may be formed through an injection molding process.
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Initially after formation, the center separation wall 125 of the underdrain block 100 may not
include apertures. Thereafter, the apertures 130 may be formed by in the center separation wall
125 by, for example, drilling the apertures into the center separation wall 125.

[0024] At least one of the apertures 130 formed in the center separation wall 125 of the
underdrain block 100 is capable of receiving a support member. The support member and a
means for securing the support member to a floor surface on which one or more underdrain
blocks are disposed together form an anchoring assembly in accordance with one or more
embodiments of the invention. An underdrain apparatus in accordance with one or more
embodiments of the invention comprises an anchoring assembly and one or more underdrain
blocks. Various anchoring assemblies in accordance with one or more embodiments of the
invention will be described in greater detail through reference to FIGS. 4A-4C.

[0025] FIGS. 2A and 2B illustrate a plan view and cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with another embodiment of the
invention. Referring to FIGS. 2A and 2B, the underdrain apparatus comprises an underdrain
block 200 that includes a top wall 205, a bottom wall 210, a pair of opposing end walls 220 and a
pair of opposing side walls 215. The block 200 also comprises a center separation wall 225 that
extends horizontally between the pair of opposing end walls 220. The center separation wall 225
extends vertically from at or near the top wall 205 to the bottom wall 210 along a direction that is
substantially perpendicular to the direction in which the center separation wall 225 extends
between the pair of opposing end walls 220. In various embodiments of the invention, the center

separation wall 225 may protrude beyond a top surface of the top wall 205. In other
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embodiments, the center separation wall 225 may be substantially flush with the top surface of
the top wall 205.

[0026] Similarly to the underdrain block 100 shown in FIGS. 1A and 1B, the center
separation wall 225 may divide the underdrain block 200 into two longitudinal sections. Lateral
separation walls 250 may be formed in each longitudinal section to form primary distribution
conduits 235 and secondary distribution conduits 240. The lateral separation walls 260 separate
the primary distribution conduits 280 from the secondary distribution conduits 290. Further, the
center separation wall 225 separates the primary distribution conduits 280 from each other and
separates the secondary distribution conduits 290 from each other.

[0027] The underdrain block 200 may include an aperture 230 formed in the center
separation wall 225. The aperture 230 may be formed in the center separation wall 225 so as to
be substantially equidistant from each end wall of the pair of opposing end walls 220. As
previously discussed in reference to the underdrain block shown in FIGS. 1A and 1B, the
aperture 230 may be integrally formed as part of the underdrain block 100 through the same
process employed to create the underdrain block, or may be formed in the center separation wall
225 of the underdrain block 200 through a process that is separate from the process by which the
underdrain block 200 is constructed.

[0028] FIGS. 3A and 3B illustrate a plan view and a cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the
invention. The underdrain block 300 is similar in some respects to the underdrain block shown
in FIGS. 1A and 1B and the underdrain block shown in FIGS. 2A and 2B in that the underdrain

block 300 includes a top wall 305, a bottom wall 310, a pair of opposing end walls 320 and a pair



WO 2010/144109 0 PCT/US2010/001403
of opposing side walls 315. The block 300 also comprises a center separation wall 325 that
extends between the pair of opposing end walls 320. The center separation wall 325 also extends
from at or near the top wall 305 to the bottom wall 310 along a direction that is substantially
perpendicular to the direction in which the center separation wall 325 extends between the pair
of opposing end walls 320. In various embodiments of the invention, the center separation wall
325 may protrude beyond a top surface of the top wall 305. In other embodiments, the center
separation wall 325 may be substantially flush with the top surface of the top wall 305.
[0029] Similarly to the underdrain block 100 shown in FIGS. 1A and 1B and the underdrain
block 200 shown in FIGS. 2A and 2B, the center separation wall 325 may divide the underdrain
block 300 into two longitudinal sections. Lateral separation walls 350 may be formed in each
longitudinal section to form primary distribution conduits 335 and secondary distribution
conduits 340. The lateral separation walls 360 separate the primary distribution conduits 380
from the secondary distribution conduits 390. Further, the center separation wall 325 separates
the primary distribution conduits 380 from each other and separates the secondary distribution
conduits 390 from each other.
[0030] Each of the pair of opposing side walls 315 may comprise one or more side clips 330.
Each of the side clips 330 defines an aperture 332 for receiving a support member. The side
clips 330 may be integrally formed with the underdrain block 300 as part of the same process by
which the underdrain block 300 is formed. For example, the underdrain block 300 may be
formed by an injection molding process, and as part of the injection molding process, the side
clips 330 may be integrally formed with the opposing side walls 315 of the underdrain block

300. In one or more alternative embodiments of the invention, the side clips 330 may be formed
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separately from the underdrain block 300, and subsequently fixedly attached to the pair of
opposing side walls 315. The side clips 330 may be secured to the pair of opposing side walls
315 by an adhesive, a mechanical retention mechanism such as a combination of bolts, nuts, and
washers, or any other suitable retention mechanism known in the art.

[0031] As shown in FIG. 3A, the underdrain block 300 includes one side clip 330 positioned
in a substantially central position of one of the side walls of the pair of opposing side walls 315
along a direction in which the side wall extends from one end wall 320 to the other end wall 320.
The underdrain block 300 further includes two side clips 330 positioned at opposing ends of the
opposing side wall of the pair of opposing side walls 315. Such a staggered array of side clips
330 avoids interference of the side clips of the underdrain block 300 with the side clips of an
adjacent underdrain block (not shown) when the underdrain blocks are placed side-by-side.
[0032] As noted above, an underdrain apparatus in accordance with one or more
embodiments of the invention comprises one or more underdrain blocks (such as those described
in reference to FIGS. 1A-3B) and an anchor assembly. In this aspect, the anchor assembly may
include one or more support members and one or more means for securing the one or more
support members to a floor surface on which the one or more underdrain blocks are disposed.
[0033] The one or more support members may comprise an anchor rod, an anchor U-rod, a
partially-threaded bolt, a fully-threaded bolt, or any other suitable support member known in the
art. Each aperture formed in the center separation wall of an underdrain block in accordance
with one or more embodiments of the invention may receive a separate support member.
Likewise each side clip formed on a side wall of an underdrain block in accordance with one or

more embodiments of the invention may receive a separate support member.
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[0034] Referring to FIG. 4A, an underdrain apparatus 400 in accordance with one or more
embodiments of the invention is shown in cross-sectional view. The underdrain apparatus 400
comprisgs an underdrain block 401, a support member 402, and a means 403 for securing the
support member 402 to a floor surface upon which the underdrain block 401 is disf)osed. The
floor surface may be, for example, a filter floor of an underdrain filtration system. The
underdrain block 401 has an aperture 406 formed in a center separation wall 405 thereof in
accordance with one or more previously discussed embodiments.

[0035] The support member 402 may be an anchor rod, a partially-threaded bolt, a fully-
threaded bolt, or any other suitable support member known in the art. The means 403 for
securing the support member 402 to a floor surface upon which the underdrain block 401 is
disposed may be, for example, a sealing material such as grout which has been disposed on the
floor surface or a chemical adhesive such as an epoxy resin.

[0036] Although a single underdrain block 401 is shown in FIG. 4A, it should be noted that
in this embodiment as well as one or more other embodiments of the invention, a plurality of
underdrain blocks may be placed on the floor surface. For example, one or more underdrain
blocks may be disposed on the grouted floor surface. Underdrain blocks in accordance with one
or more embodiments of the invention may be laterally spaced from one another by about 12 to
about 24 inches. In an embodiment of the invention, the lateral spacing may be about 18 inches,
requiring an underdrain block having a width that is within a range of about 16 %2 inches to about
17 inches in order to allow for a gap between adjacent underdrain blocks in which grout may be

disposed. Grout may be used both on the floor surface prior to placement of the underdrain
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blocks as well as in gaps present between lateral strings of blocks to hold the blocks in place and
to seal any openings or spaces.

[0037] If the means 403 for securing the support member 402 to the floor surface is grout,
the support member 402 may at least partially penetrate the layer of grout so as to secure the
underdrain block 401 to the floor surface. If the means 403 is a chemical adhesive, for example,
the chemical adhesive may serve to adhere the support member 402 to the floor surface, and
thereby secure the underdrain block 401 to the floor surface. It should be noted that according to
one or more embodiments of the invention, a combination of grout, a chemical adhesive, and any
other suitable retention mechanism (e.g. an anchor bolt) may be used to secure the support
member 402 to the floor surface.

[0038] As shown in FIG. 4A, a proximal end 407 of the support member 402 may be secured
to the underdrain block 401 using any suitable retention mechanism 404 known in the art. For
example, the retention mechanism 404 may be any combination of nuts, bolts, washers, and
screws. In this manner, the retention force supplied by the means 403 may be reinforced.
Additional retention mechanisms are advantageous during backwash operations that exert a
significant uplift force on the underdrain blocks.

[0039] An underdrain apparatus in accordance with one or more embodiments of the
invention is shown in FIG. 4B in perspective view. The underdrain apparatus 410 comprises an
underdrain block 411 that includes a center separation wall 412 having two apertures 413 formed
therein at opposing ends of the center separation wall 412. A support member 414 may be an
anchor U-rod. Each end of the anchor U-rod 414 may be received by one of the apertures 413.

The anchor U-rod 414 may be secured to a floor surface by any of the means previously
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described. That is, the anchor U-rod 414 may be secured to the floor surface by a sealing
material such as grout, a chemical adhesive, a mechanical retention mechanism such as one or
more anchor bolts, or any other suitable retention mechanism known in the art.

[0040] FIG. 4C depicts, in cross-sectional view, an underdrain block that may be used in
connection with an underdrain apparatus in accordance with one or more embodiments of the
invention. The underdrain block 420 may include one or more ribs 423 that extend from the
bottom wall 421 and away from the top wall 422. The underdrain block 420 may further include
one or more flanges 422, each of the one or more flanges 422 extending outwardly from a
corresponding rib 423 on the bottom wall 421. A sealing material (such as grout) that is
disposed on the floor surface may be disposed so as to cover and/or adhere to at least a portion of
at least one flange 422. In this manner, the retention force provided by any means used to secure
a support member in or to the floor surface in accordance with one or more previously disclosed
embodiments may be reinforced by the retaining force provided by placing the sealing material
over at least a portion of at least one flange 422.

[0041] FIG. 4D depicts a cross-sectional view of an underdrain apparatus 430 in accordance
with one or more embodiments of the invention. The underdrain apparatus 430 comprises an
underdrain block 431 that includes a center separation wall 432. The underdrain block 431
includes side clips 433 formed on each side wall 435 of a pair of opposing side walls. Support
members 434 are received by apertures 433A defined by the side clips 433. The support
members 434 may be any of the support members previously described. Further, each support

member 434 may be the same type of support member or a different type of support member.
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[0042] In one aspect of this invention, the underdrain apparatus 430 comprises at least one
pair of side clips 433, each side clip 433 comprising an aperture 433 A, so that the side clips 433
within each pair of side clips are positioned within the same vertical plane. In this configuration,
a support member 434 is able to pass through each aperture 433A of the pair of side clips 433.
[0043] The support members 434 may be secured to a floor surface on which the underdrain
block 431 is disposed by any of the means previously described. For example, the support
members 434 may be secured to the floor surface using a sealing material such as grout, a
chemical adhesive, a mechanical retention mechanism (e.g. anchor bolt), or any other suitable
retention mechanism known in the art. Although the center separation wall 432 does not include
apertures in the embodiment shown in FIG. 4D, it should be noted that according to one or more
embodiments of the invention an underdrain block may include a center separation wall having
one or more additional apertures formed therein in addition to the apertures 433A formed in the
one or more side clips 433 formed on at least one side wall of the underdrain block. Support
members 434 may be received by both the one or more additional apertures as well as apertures
defined by the one or more side clips 433A.

[0044] The various anchoring assemblies in accordance with one or more embodiments of
the invention are advantageous in that they are positive anchor assemblies that allow for an
individual underdrain block to be secured by a single anchor assembly. This eliminates the
dependency present in conventional systems that employ a single anchor mechanism to
cooperatively anchor multiple underdrain blocks. Also, embodiments of the invention do not
require the use of expensive steel plates or bars to hold down the underdrain blocks, which may

result in cost-savings in comparison to conventional systems and methods.
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[0045] FIGS. 5A and 5B illustrate a plan view and a cross-sectional view, respectively, of an
underdrain block of an underdrain apparatus in accordance with one or more embodiments of the
invention. The underdrain block 500 comprises a top wall 505, a bottom wall 510, a pair of
opposing end walls 520 and a pair of opposing side walls 515. The block 500 may also
optionally include a center separation wall 525 that extends between the pair of opposing end
walls 520. The center separation wall 525 may also extend from at or near the top wall 505 to
the bottom wall 510 along a direction that is substantially perpendicular to the direction in which
the center separation wall 525 extends between the pair of opposing end walls 520.

[0046] The underdrain block 500 may include apertures 530 formed in the pair of opposing
side walls 515. Further, the underdrain block 500 may include apertures 535 formed in the pair
of opposing end walls 520. The apertures 530, 535 may be through-holes that extend entirely or
substantially entirely through a height of the opposing side walls 515 and the opposing end walls
520.

[0047] Although FIG. 5a depicts the underdrain block 500 as having a particular number of
apertures 530 formed in each side wall of the pair of opposing side walls 515 and a particular
number of apertures 535 formed in each end wall of the pair of opposing end walls 520,
numerous other embodiments are clearly within the scope of the invention. For example,
embodiments that include any number of apertures formed in any of the side walls or end walls
of the underdrain block 500 are within the scope of the invention. Further-, in accordance with
one or more embodiments of the invent.ion, one or more apertures 530 may be formed anywhere
along either side wall of the pair of opposing side walls 515. Similarly, one or more apertures

535 may be formed anywhere along either end wall of the pair of opposing end walls 520. In
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accordance with one or more embodiments of the invention, one or more apertures may be
formed anywhere along the center separation wall 525 in addition to any apertures that are -
formed in either of the pair of opposing side walls 515 and/or either of the pair of opposing end
walls 520.

[0048] Any of the apertures formed in either of the pair of opposing side walls 515 and/or
either of the pair of opposing end walls 520 and/or the center separation wall 525 may be
integrally formed as part of the underdrain block 100 through an injection molding process.
Alternatively, the apertures may be formed through a process that comprises at least one step that
is separate from each step of the process by which the underdrain block 500 is constructed. For
example, the apertures may be drilled or molded into the underdrain block 500 after the block is
formed through, for example, an injection molding process.

[0049] At least one of the apertures formed in the underdrain block 500 is capable of
receiving a support member. In one or more exemplary embodiments of the invention, each
aperture that is formed anywhere in the underdrain block 500 is capable of receiving a support
member. An underdrain apparatus in accordance with one or more embodiments of the
invention includes an anchoring assembly and one or more underdrain blocks. The anchoring
assembly comprises one or more support members, and may further comprise one or more means
for securing the one or more support members to a floor surface on which the one or more
underdrain blocks are disposed. In an underdrain apparatus in accordance with one or more
embodiments of the invention, the underdrain block 500 may be used in connection with any
combination of underdrain blocks and anchor assemblies of one or more embodiments of the

invention.
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[0050] FIGS. 6A and 6B depict plan views of arrangements of underdrain blocks in
underdrain apparatuses in accordance with one or more embodiments of the invention. FIG. 6A
shows underdrain blocks 600, 602, 604 positioned side-by-side in a row. Although FIG. 6A
depicts three underdrain blocks, any number of blocks may be positioned in a row of underdrain
blocks, and any number of rows of blocks may be placed on a floor surface such that end walls
of blocks in one row of blocks oppose end walls of blocks in another row of blocks.

[0051] Each underdrain block 600, 602, or 604 includes side clips 610 that may be integrally
formed with side walls of the block or that may be separately fixedly attaéhed to the side walls of
the block. Each side clip 610 defines an aperture 620 for receiving a support member (not
shown). The side clips 610 are formed in such a way so as to allow for a staggered arrangement
of side clips between adjacent underdrain blocks. In particular, two side clips 610 are shown on
a side wall 670 of underdrain block 600 at substantially opposing ends of the side wall 670 in a
direction in which the side wall 670 extends between end walls of the block 600. Underdrain
block 602, which is positioned adjacent to underdrain block 600, has one side clip 610 formed in
on a side wall 680 in a substantially central position in a direction in which the side wall 680
extends between end walls of the block 602. Forming the side clips in this arrangement prevents
interference between the side clips 610 on side wall 670 of underdrain block 600 with side clip
610 on side wall 680 of underdrain block 602.

[0052] Although a specific arrangement of side clips 610 is shown in FIG. 6A, it should be
noted that other side clip arrangements and configurations are within the scope of the invention.
For example, the staggered arrangement of side clips of adjacent underdrain blocks shown in

FIG. 6A may be repeated by including additional side clips on each opposing side wall 670, 680.
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Further, each underdrain block 600, 602, 604 may optionally include a center separation wall
having apertures formed therein in accordance with one or more previously discussed
embodiments. For instance, in FIG. 6A, underdrain block 600 is shown having a center
separation wall 630 with apertures 640 formed therein at opposing longitudinal ends of the center
separation wall 630. Underdrain block 604 is shown having a center separation wall 630 with an
aperture 640 formed therein at a substantially central position in the longitudinal direction of the
center separation wall 630.

[0053] FIG. 6B depicts a plan view of an arrangement of underdrain blocks of an underdrain
apparatus in accordance with one or more embodiments of the invention. In this embodiment, a
first underdrain block 600 includes a side wall 670A having side clips 610A formed or attached
thereon. A second underdrain block 602 is positioned adjacent to the first underdrain block. A
side wall 680 of block 602 has side clips 610B formed or attached thereon. As shown in FIG.
6B, side wall 670A opposes side wall 670B. The side clips 610A and 610B are formed at
different positions along side walls 670A and 670B, respectively, in a direction extending from
top walls of the underdrain blocks 600, 602 to bottom walls thereof. However, the side clips
610A and 610B are formed at substantially the same positions on side walls 670A and 670B,
respectively, in a lengthwise direction of the side walls (i.e. a direction in which the side walls
extend that is parallel to a surface on which the underdrain blocks are disposed).

[0054] Side clips 610A and 610B define apertures 620A and 620B, respectively. As a result
of the positions at which the side clips 610A and 610B are formed on side walls 670A and 670B,
respectively, the apertures 620A and 620B define at least a partial overlap 650 such that the

overlap 650 is capable of receiving a same support member. Although each underdrain block
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600, 602, 604 is shown in FIG. 6B as having two side clips formed on each side wall, other
arrangements and configurations are within the scope of the invention. For example, the number
of side clips on opposing side walls of an underdrain block may differ. Further, the positioning
of the side clips may be altered from the arrangement of the embodiment shown in FIG. 6B as
long as, with respect to this embodiment of the invention, apertures defined by side clips on
opposing side walls of adjacent underdrain blocks form at least a partial overlap such that the
apertures of capable of receiving a same support member through the overlap.
[0055] FIG. 6C shows a side view of an underdrain block in accordance with one or more
embodiments of the invention. The underdrain block 600 includes a top wall 604A, a bottom
wall 604B, and end walls 602A and 602B. Side clips 610 are formed at different positions on a
side wall 606 of the block 600 in a direction in which the side wall 606 extends between top wall
604A and bottom wall 604B. However, the side clips 610 are formed at substantially the same
position in a direction in which the side wall 606 extends from end wall 602A to end wall 602B.
Each side clip 610 defines an aperture 620 for receiving a support member. Due to the
positioning of the side clips 610 on side wall 606, each aperture 620 is capable of receiving a
same support member 660. Although only one support member 660 is shown in FIG. 6C, the
apertures 620 may receive additional support members. In this configuration, the retention force
provided by the support member 660 is reinforced by the presence of multiple side clips 610.
[0056] FIG. 7 depicts a flowchart of a method in accordance with one or more embodiments
of the invention. In step S700 of the method, one or more underdrain blocks in accordance with
one or more embodiments of the invention are formed. Each of the one or more underdrain

blocks may be an underdrain block in accordance with any of the previously disclosed
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embodiments. Each of the one or more underdrain blocks includes a top wall, a bottom wall, a
pair of opposing side walls, a pair of opposing end walls, the pair of opposing side walls and the
pair of opposing end walls together connecting the top wall and the bottom wall. An underdrain
block that is formed in step S700 may further include a center separation wall that extends
between the pair of opposing end walls. The center separation wall may have apertures formed
therein in accordance with any of the previously disclosed embodiments. Further, one or more
of the underdrain blocks may include side clips formed on at least one side wall of the
underdrain blocks. Further, one or more of the underdrain blocks may include apertures formed
in either side wall of the pair of opposing side walls and/or either end wall of the pair of
opposing end walls. It should be noted that a single underdrain block that is formed may include
a center separation wall having one or more apertures formed therein, and/or one or more side
clips formed on at least one side wall thereof, and/or one or more apertures formed in either side
wall of the pair of opposing side walls and/or either end wall of the pair of opposing end walls
[0057] As discussed earlier, the one or more underdrain blocks may be formed through an
injection molding process. Apertures formed in the center separation wall and/or side walls
and/or end walls of an underdrain block formed in step S700 may be integrally formed as part of
the underdrain block through the same injection molding process. Similarly, side clips formed
on at least one side wall of an underdrain block may be integrally formed as part of the
underdrain block through the same injection molding process. Alternatively, one or more
apertures may be formed through a process that is separate from the injection molding process.
Stated another way, the one or more apertures may be formed through a process that includes at

least one step that is different from each step of the process by which the underdrain block is
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formed. Similarly, one or more side clips may be separately formed from the underdrain block
and then fixedly attached or secured to the underdrain block.

[0058] After the one or more underdrain blocks are formed in step S700, one or more support
members are provided in step S701. The one or more support members may be any of the
support members previously described. Then, in step S702, the one or more support members
are extended through one or more apertures and/or one or more side clips. It should be noted
that the one or more underdrain blocks that are formed in step S700 may include underdrain
blocks in accordance with any of the previously disclosed embodiments as well as any
combination of the previously disclosed embodiments. For example, an underdrain block may
include a center separation wall having multiple apertures formed therein and no side clips
disposed on the side walls of the block. Alternatively, an underdrain block may include a center
separation wall having a single aperture formed therein and no side clips disposed on the side
walls of the block. In other embodiments, the underdrain block may include a center separation
wall having one or more apertures formed therein and one or more side clips formed on at least
one side wall of the block. In still other embodiments, an underdrain block may include one or
more side clips disposed on at least one side wall of the block and may either include a center
separation wall that does not have any apertures formed therein, or may not include a center
separation wall at all. In still other embodiments, an underdrain block may include one or more
apertures formed in either side wall of the pair of opposing side walls and/or apertures formed in
either end wall of the pair of opposing end walls, and may optionally include a center separation
wall that either has or does not have one or more apertures formed therein, and may further

optionally have side clips on at least one side wall of the block. The foregoing are merely
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exemplary, and it should be understood that several other embodiments and combinations of
embodiments are within the scope of the invention.
[0059] After the one or more support members have been extended through one or more
apertures and one or more side clips, in step S703, the one or more support members are secured
to a floor surface on which the one or more underdrain blocks are disposed. The one or more
support members may be secured to the floor surface using any of the previously disclosed
means for securing the support members.
[0060] While the foregoing describes various embodiments of the invention, other and
further embodiments of the invention may be devised without departing from the basic scope
thereof. The scope of the invention is determined by the claims that follow. The invention is not
limited to the described embodiments, versions or examples, which are included to enable a
person having ordinary skill in the art to make and use the invention when combined with

information and knowledge available to the person having ordinary skill in the art.
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CLAIMS

What is claimed is:
1. An underdrain apparatus comprising:
an anchor assembly, the anchor assembly comprising one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,
a pair of opposing side walls,

a pair of opposing end walls, the pair of opposing side walls and the pair of

opposing end walls together connecting the top wall and the bottom wall, and
a center separation wall that extends between the pair of opposing end walls;

the center separation wall of at least one of the underdrain blocks having one or more
apertures formed therein, at least one of the apertures structurally configured to receive at least

one of the support members.
2. The underdrain apparatus of claim 1, wherein the anchor assembly further comprises:

one or more means for securing the one or more support members in or to a floor surface

on which the one or more underdrain blocks are disposed.

3. The underdrain apparatus of claim 2, wherein the one or more means for securing the one

or more support members in or to the floor surface comprises an adhesive.
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4. The underdrain apparatus of claim 2, wherein the one or more means for securing the one
or more support members in or to the floor surface comprises a structure that mechanically

secures at least one of the support members in or to the floor surface.

5. The underdrain apparatus of claim 1, wherein the center separation wall of the at least
one of the underdrain blocks comprises an aperture formed therein at a position substantially

equidistant from each end wall of the pair of opposing end walls.

6. The underdrain apparatus of claim 1, wherein the center separation wall of the at least
one of the underdrain blocks comprises two apertures formed therein at opposing ends of the

center separation wall.

7. The underdrain apparatus of claim 6, wherein the one or more support members
comprises a U-rod that extends through each of the two apertures formed at the opposing ends of
the center separation wall.

8. The underdrain apparatus of claim 1, the center separation wall of the at least one of the
underdrain blocks having at least one aperture that extends substantially through an entire height
of the center separation wall, the height of the center separation wall extending in a direction
substantially perpendicular to a direction in which the center separation wall extends between the

pair of opposing end walls.

9. The underdrain apparatus of claim 1, the center separation wall of the at least one of the
underdrain blocks having at least one aperture that is integrally formed as part of the center

separation wall.
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10.  The underdrain apparatus of claim 1, wherein the one or more support members
comprises an anchoring rod.
11.  The underdrain apparatus of claim 10, wherein the anchoring rod comprises a proximal

end and a distal end, the distal end penetrating at least a portion of the floor surface of the
underdrain filter.
12.  The underdrain apparatus of claim 11, wherein the proximal end of the anchoring rod is
secured to the at least one underdrain block using at least one of a washer, a nut, and a locknut.
13.  The underdrain apparatus of claim 1, wherein the at least one of the underdrain blocks
further comprises:

one or more ribs extending from the bottom wall and away from the top wall, and

one or more flanges, each of the one or more flanges extending outwardly from a
corresponding rib on the bottom wall to form a ledge.
14.  The underdrain apparatus of claim 13, wherein a sealing material is disposed on the floor
surface, at least a portion of the sealing material adhering to at least a portion of at least one
ledge.

15.  An underdrain apparatus comprising:
an anchor assembly comprising one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,

a pair of opposing side walls,
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a pair of opposing end walls, the pair of opposing side walls and the pair of

opposing end walls together connecting the top wall and the bottom wall, and
a center separation wall that extends between the pair of opposing end walls;

at least one side wall of the pair of opposing side walls of at least one of the underdrain
blocks having one or more side clips, at least one of the side clips defining an aperture for

receiving at least one of the support members.

16.  The underdrain apparatus of claim 15, wherein at least one of the side clips is integrally

formed as part of the center separation wall of the at least one of the underdrain blocks.

17.  The underdrain apparatus of claim 1,

a side wall of a first underdrain block having one or more side clips,

a side wall of a second underdrain block having one or more side clips,

the side wall of the first underdrain block opposing the side wall of the second underdrain
block, and

the one or more side clips of the side wall of the first underdrain block being offset from
the one or more side clips of the side wall of the second underdrain block.
18.  The underdrain apparatus of claim 15, comprising at least one pair of side clips, the pair
comprising a side clip on a first underdrain block and a side clip on a second underdrain block,
each side clip comprising an aperture, wherein the side clips within the pair of side clips are
positioned within the same vertical plane so that a same support member is able to pass through
each aperture.
19.  The underdrain apparatus of claim 15, comprising:

a first underdrain block;
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a second underdrain block; and

at least one pair of side clips,

the at least one pair comprising a first side clip and a second side clip, the first underdrain
block having the first side clip and the second underdrain block having the second side clip,

wherein,

the first side clip defines a first aperture and the second side clip defines a second
aperture, and

the first aperture and the second aperture define at least a partial overlap.
20.  The underdraiﬁ apparatus of claim 19, wherein the overlap is capable of receiving a
support member.

21.  Anunderdrain apparatus comprising:
an anchor assembly that includes one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,
a pair of opposing side walls,

a pair of opposing end walls, the pair of opposing side walls and the pair of
opposing end walls together connecting the top wall and the bottom wall,

and

a center separation wall that extends between the pair of opposing end walls;
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wherein at least one of:
the side walls, or
the end walls

of the underdrain blocks comprise one or more apertures formed therein, the one or more

apertures configured to receive at least one of the support members.

22. A method for anchoring one or more underdrain blocks to a floor surface on which the
one or more underdrain blocks are disposed, each of the one or more underdrain blocks including
a top wall, a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of
opposing side walls and the pair of opposing end walls together connecting the top wall and the
bottom wall, and a center separation wall that extends between the pair of opposing end walls,
the method comprising:

providing one or more support members;

extending at least one of the support members through at least one of one or more

apertures formed in the center separation wall of at least one of the underdrain blocks;
and

securing the one or more support members in or to the floor surface.
23.  The method of claim 22, the method further comprising:

forming the at least one of the underdrain blocks by an injection molding process; and

forming the one or more apertures in the center separation wall of the at least one of the

underdrain blocks,
wherein the one or more apertures are formed by a process that comprises at least one

step that is different from each step of the injection molding process.
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24.  The method of claim 22, the method further comprising:
forming the at least one of the underdrain blocks by an injection molding process; and
forming the one or more apertures in the center separation wall of the at least one of the
underdrain blocks,
wherein the one or more apertures are integrally formed as part of the center separation
wall during the injection molding process of forming the at least one of the
underdrain blocks.
25. A method for anchoring one or more underdrain blocks to a floor surface on which the
one or more underdrain blocks are disposed, each of the one or more underdrain blocks including
a top wall, a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of
opposing side walls and the pair of opposing end walls together connecting the top wall and the
bottom wall, and a center separation wall that extends between the pair of opposing end walls,
the method comprising:
providing one or more support members;
extending the one or more support members through at least one of one or more side clips
of at least one side wall of at least one of the underdrain blocks; and

securing the one or more support members in or to the floor surface.
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AMENDED CLAIMS
received by the International Bureau on 11 October 2010 (11.10.10).

1. An underdrain apparatus comprising:
an anchor assembly, the anchor assembly comprising one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,
a pair of opposing side walls,

a pair of opposing end walls, the pair of opposing side walls and the pair of

opposing end walls together connecting the top wall and the bottom wall, and
a center separation wall that extends between the pair of opposing end walls;

the center separation wall of at least one of the underdrain blocks having one or more
apertures formed therein, at least one of the apertures structurally configured to receive at least

one of the support members.
2. The underdrain apparatus of claim 1, wherein the anchor assembly further comprises:

one or more means for securing the one or more support members in or to a floor surface

on which the one or more underdrain blocks are disposed.

3. The underdrain apparatus of claim 2, wherein the one or more means for securing the one

or more support members in or to the floor surface comprises an adhesive.

AMENDED SHEET (ARTICLE 19)



WO 2010/144109 PCT/US2010/001403
32

4, The underdrain apparatus of claim 2, wherein the one or more means for securing the one
or more support members in or to the floor surface comprises a structure that mechanically

secures at least one of the support members in or to the floor surface.

5. The underdrain apparatus of claim 1, wherein the center separation wall of the at least
one of the underdrain blocks comprises an aperture formed therein at a position substantially

equidistant from each end wall of the pair of opposing end walls.

6. The underdrain apparatus of claim 1, wherein the center separation wall of the at least
one of the underdrain blocks comprises two apertures formed therein at opposing ends of the

center separation wall.

7. The underdrain apparatus of claim 6, wherein the one or more support members
comprises a U-rod that extends through each of the two apertures formed at the opposing ends of
the center separation wall.

8. The underdrain apparatus of claim 1, the center separation wall of the at least one of the
underdrain blocks having at least one aperture that extends substantially through an entire height
of the center separation wall, the height of the center separation wall extending in a direction
substantially perpendicular to a direction in which the center separation wall extends between the
pair of opposing end walls, the height being greater than or equal to a perpendicular distance

between the top wall and the bottom wall.

9. The underdrain apparatus of claim 1, the center separation wall of the at least one of the
underdrain blocks having at least one aperture that is integrally formed as part of the center

separation wall.

AMENDED SHEET (ARTICLE 19)
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10.  The underdrain apparatus of claim 1, wherein the one or more support members
comprises an anchoring rod.
11, The underdrain apparatus of claim 10, wherein the anchoring rod comprises a proximal
end and a distal end, the distal end penetrating at least a portion of the floor surface of the
underdrain filter.
12. The underdrain apparatus of claim 11, wherein the proximal end of the anchoring rod is
secured to the at least one underdrain block using at least one of a washer, a nut, and a locknut.
13.  The underdrain apparatus of claim 1, wherein the at least one of the underdrain blocks
further comprises:

one or more ribs extending from the bottom wall and away from the top wall, and

one or more flanges, each of the one or more flanges extending outwardly from a
corresponding rib on the bottom wall to form a ledge.
14.  The underdrain apparatus of claim 13, wherein a sealing material is disposed on the floor
surface, at least a portion of the sealing material adhering to at least a portion of at least one
ledge.

15.  An underdrain apparatus comprising:
an anchor assembly comprising one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,

a pair of opposing side walls,

AMENDED SHEET (ARTICLE 19)
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a pair of opposing end walls, the pair of opposing side walls and the pair of

opposing end walls together connecting the top wall and the bottom wall, and
a center separation wall that extends between the pair of opposing end walls;

at least one side wall of the pair of opposing side walls of at least one of the underdrain
blocks having one or more side clips, at least one of the side clips meeting the at least one side
wall at a first interface and a second interface, the first interface and the second interface being
discontinuous, at least one of the side clips defining an aperture for receiving at least one of the

support members.

16.  The underdrain apparatus of claim 15, wherein at least one of the side clips is integrally

formed as part of the center separation wall of the at least one of the underdrain blocks.

17.  The underdrain apparatus of claim 1,

a side wall of a first underdrain block having one or more side clips,

a side wall of a second underdrain block having one or more side clips,

the side wall of the first underdrain block opposing the side wall of the second underdrain
block, and

the one or more side clips of the side wall of the first underdrain block being offset from
the one or more side clips of the side wall of the second underdrain block.
18.  The underdrain apparatus of claim 15, comprising at least one pair of side clips, the pair
comprising a side clip on a first underdrain block and a side clip on a second underdrain block,
each side clip comprising an aperture, wherein the side clips within the pair of side clips are
positioned within the same vertical plane so that a same support member is able to pass through
each aperture.

19.  The underdrain apparatus of claim 15, comprising:

AMENDED SHEET (ARTICLE 19)
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a first underdrain block;

a second underdrain block; and

at least one pair of side clips,

the at least one pair comprising a first side clip and a second side clip, the first underdrain
block having the first side clip and the second underdrain block having the second side clip,

wherein,

the first side clip defines a first aperture and the second side clip defines a second
aperture, and

the first aperture and the second aperture define at least a partial overlap.
20.  The underdrain apparatus of claim 19, wherein the overlap is capable of receiving a
support member.

21.  An underdrain apparatus comprising:
an anchor assembly that includes one or more support members; and
one or more underdrain blocks, each of the one or more underdrain blocks comprising:
a top wall,
a bottom wall,
a pair of opposing side walls,

a pair of opposing end walls, the pair of opposing side walls and the pair of

opposing end walls together connecting the top wall and the bottom wall, and

a center separation wall that extends between the pair of opposing end walls;

wherein at least one of:

the side walls, or
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the end walls

of the underdrain blocks comprise one or more apertures formed therein, the one or more

apertures configured to receive at least one of the support members.

22. A method for anchoring one or more underdrain blocks to a floor surface on which the
one or more underdrain blocks are disposed, each of the one or more underdrain blocks including
a top wall, a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of
opposing side walls and the pair of opposing end walls together connecting the top wall and the
bottom wall, and a center separation wall that extends between the pair of opposing end walls,
the method comprising:

providing one or more support members;

extending at least one of the support members through at least one of one or more

apertures formed in the center separation wall of at least one of the underdrain blocks;
and

securing the one or more support members in or to the floor surface.
23.  The method of claim 22, the method further comprising:

forming the at least one of the underdrain blocks by an injection moldi;lg process; and

forming the one or more apertures in the center separation wall of the at least one of the
underdrain blocks,

wherein the one or more apertures are formed by a process that comprises at least one
step that is different from each step of the injection molding process.
24.  The method of claim 22, the method further comprising:

forming the at least one of the underdrain blocks by an injection molding process; and
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forming the one or more apertures in the center separation wall of the at least one of the
underdrain blocks,

wherein the one or more apertures are integrally formed as part of the center separation
wall during the injection molding process of forming the at least one of the underdrain blocks.
25. A method for anchoring one or more underdrain blocks to a floor surface on which the
one or more underdrain blocks are disposed, each of the one or more underdrain blocks including
a top wall, a bottom wall, a pair of opposing side walls, a pair of opposing end walls, the pair of
opposing side walls and the pair of opposing end walls together connecting the top wall and the
bottom wall, and a center separation wall that extends between the pair of opposing end walls,
the method comprising:

providing one or more support members;

extending the one or more support members through at least one of one or more side clips
of at least one side wall of at least one of the underdrain blocks, at least one of the side clips
meeting the at least one side wall at a first interface and a second interface, the first interface and
the second interface being discontinuous; and

securing the one or more support members in or to the floor surface.
26.  The apparatus of claim 1, wherein at least a portion of the center separation wall is in
contact with the top wall and at least a portion of the center separation wall is in contact with the
bottom wall, the top wall being adapted to support filter media on a surface thereof.
27.  The apparatus of claim 2, wherein the anchor assembly is a positive anchor assembly that
secures each underdrain block to the floor surface substantially independently of each underdrain

block adjacent thereto.

AMENDED SHEET (ARTICLE 19)
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28.  The underdrain apparatus of claim 17,
the one or more side clips of the side wall of the first underdrain block being offset from
the one or more side clips of the side wall of the second underdrain block in a direction
substantially perpendicular to a perpendicular distance between the top wall and the bottom wall.
29.  The underdrain apparatus of claim 15, a side wall of an underdrain block comprising:
a pair of side clips comprising:
a first side clip defining a first aperture, and
a second clip defining a second aperture,
wherein,
the first aperture and the second aperture are capable of receiving a same support

member.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

Claim 8 is amended to recite that the height of the center separation wall is
“greater than or equal to a perpendicular distance between the top wall and the bottom
wall.” The Written Opinion alleges that the top wall 12 and the bottom wall 16 depicted
in Fig. 4 of U.S. Patent No. 6,740,237 (Roberts ‘237) correspond to the top wall and the
bottom wall, respectively, of claim 1. It is further alleged that the horizontal lateral
member 24 and the internal orifices 40 drilled therein correspond to the center separation
wall and the one or more apertures, respectively, recited in claim 1. However, at least
Fig. 4 of Roberts ‘237 clearly indicates that the orifices 40 do not extend through the
lateral member 24 a distance that is “greater than or equal to a perpendicular distance
between the top wall and the bottom wall.”

Claim 15 is amended to recite “at least one of the side clips meeting the at least
one side wall at a first interface and a second interface, the first interface and the second
interface being discontinuous.” Claim 25 is amended similarly. U.S. Patent Publication
No. 2008/0000825 (Roberts “825) discloses ribs 34 that are formed with sidewalls of an
underdrain block 22 (Fig. 6), which the Written Opinion alleges correspond to the side
clips recited in claim 15. However, the ribs 34 meet the sidewalls in Roberts ‘825 at only
a single, continuous interface, and thus Roberts ‘825 fails to disclose at least the amended
feature of claim 15 and the similar amended feature of claim 25.

Further, as shown at least in Fig. 4 of Roberts ‘237, no portion of the lateral
member 24 is in contact with top wall 12 or the bottom wall 16. Therefore, Roberts ‘237
fails to disclose the additional features recited in claim 26.

The conventional anchoring system disclosed in Roberts ‘825 cannot reasonably
be alleged to correspond to the positive anchor assembly recited in claim 27 because in
the anchoring system disclosed in Roberts ‘825 each underdrain block is anchored to the
filter floor in dependence on at least one other underdrain block. As such, in Roberts
*825, if the anchoring structure with respect to one underdrain block fails, the anchoring
of an adjacent block will be affected, which does not occur with the presently claimed
positive anchor assembly.

Claim 28 depends from claim 17 and recites that the side clips on opposing side
walls are offset from each other “in a direction substantially perpendicular to a
perpendicular distance between the top wall and the bottom wall.”

Claim 29 recites an embodiment in which a side wall of an underdrain block
comprises a pair of side clips where each side clip defines an aperture and each aperture
is capable of receiving a same support member.

None of the cited references disclose these additional features of claims 28 and
29.
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