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Sludge Collector Flight

1. Field of the Invention

This invention relates to sludge collectors for removing sludge from
rectangular settling tanks and, more particularly, to a sludge collector flight.
2. Description of Related Art

Sludge collectors are commonly used in waste water treatment plants
to scrape the settled sludge from the bottom of the settling tank and also to
skim floating waste off the surface of the waste water. These sludge
collectors typically include a number of sludge flights, which are usually
elongated members that extend the width of the tank. The ends of the
flights are connected to conveyor chains, which carry the flights in a circuit
lengthwise along the bottom of the tank and back over the surface of the
water to perform the scraping and skimming functions. The ends of the
flights.are supported at the surface of the water by support rail assemblies,
or tracks, which are fastened to the longitudinal sidewalls of the settling tank.
The length of the flights between the chains is unsupportéd, and in typical
settling tanks having widths of twenty feet or more, the flights are subjected

to substantial bending forces from the scraping and skimming operations.

The settling tank itself is usually made of concrete and rails are
embedded in the bottom of the settling tank to provide a track along which
the flights are transported during the scraping operation. The portions of the
flights which engage the rails during the scraping operation and also the
portions of the rails that engage the support rail assemblies during the
skimming operation are subject to wear. Therefore, wear shoes are typically
attached to the flights at these portions to protect the flights. Prior art wear
shoes are constructed of metal or plastic and are connected to the flights

. with several fasteners. However, the fasteners are subject to corrosion from

exposure to the waste water, making removal of the wear shoes difficult.
The fasteners must often be cut. This makes replacing the wear shoes
timely and labor intensive.
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Summary of the invention

Therefore, it is an object of the present invention to provide a high-
strength flight that can withstand substantial bending forces. Another object
of the invention is to provide a flight and wear shoe wherein the wear shoe
can be easily connected to the flight without the use of fasteners.

According to the present invention, these and other objects and
advantages are achieved by providing a flight having an "H"-shaped cross
section and inwardly projecting lips on the top and bottom of each flight.
The cross section of the flight has a high moment of inertia which enables
the flight to withstand substantial bending forces. A wear shoe having a
generally flat profile and including outwardly projecting lips is also provided.
The wear shoe is connected to the flight by simply snapping the clips of the
wear shoe over the lips of the flight. No fasteners are required. While the
primary purpose of the wear shoe is to provide a wearing surface for the
flight as the flight is transported along the bottom of the tank and the support
rail assemblies, the wear shoe also provides additional support for the flight
in the direction of travel. In another embodiment of the invention, a flight
extension plate having an elongated blade attached to a base comprising
two outwardly projecting clips is provided. The extension plate attaches to
the flight in a manner similar to the wear shoe. The extension plate allows
the flights to operate effectively in deep sludge applications.

These and other objects and advantages of the present invention will
be made apparent from the following detailed description, with reference to
the accompanying drawings.

Brief Description of the Drawmgs

Figure 1 is a cross-section view of the flight of the present mventlon

Figure 1A is an enlarged view of a portion of the flight depicted in
Figure 1;

Figure 2 is a cross-section view of the wear shoe of the present
invention; ‘

Figure 3 is a front elevation view of the flight with several wear shoes
attached thereto;

Figure 4 is a cross-section view of the flight taken along line A-A of
Figure 3;
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Figure 5 is a front elevation view of the spacer bar element of the
invention;

Figure 6 is a side elevation view of the spacér bar depicted in Figure
5; |

Figure 7 is a cross-section view of the flight extension plate according
to the present invention;

Figure 7A is an enlarged view of a portion of the flight extension plate
depicted in Figure 7; and _

Figure 8 is a cross-section view of a flight connected with the flight
extension plate. |

- Detailed Description of the Preferred Embodiments

Referring to Figures 1 and 1A, the sludge collector flight of the
present invention, indicated generally by reference number 10, is shown to
comprise an "H"-shaped cross section having a substantially flat front or
sludge contacting face 12 and a substantially flat rear face 14 connected by
a transverse arm 16. Flight 10 also comprises lips 18 projecting inwardly ;
from near the top and bottom of front and rear faces 12, 14. Each lip
includes an outwardly presenting, arcuate cam surface 18a and an inwardly
presenting, transverse engaging surface 18b. In addition, flight 10 includes
a finger 20 extending longitudinally from the bottom of front face 12. As will
become more apparent later, finger 20 extends to the same level as the
wear shoes to provide for effective engagement of flight 10 with the bottom
of the settling tank. As flight 10 is transported by the chains (not shown)
along the bottom of the tank, front face 12 and finger 20 scrape the sludge
from the bottom of the settling tank with minimal floor clearance. As flight 10
is transported back over the waste water along the support rail assemblies
(not shown), front face 12 skims the floating waste from the top of the waste
water. _ .
The length of flight 10 depends upon the width of the settling tank in
which it is employed. Lengths of twenty feet or more are not uncommon.
The "H"-shaped cross section comprises a relatively high moment of inertia
in the direction of travel (the Y direction), and flight 10 is therefore able to
withstand the substantial bending forces caused by scraping and skimming
the sludge. In a preferred embodiment of the invention, the cross section
has the dimensions indicated in Figures 1 and 1A, with an area of 2.46023
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in2 and a moment of inertia in the Y direction (1Y-Y) of 2.98317. Flight 10is
also preferably a pultrusion fabricated out of isopthalic polyester reinforced
with 55% glass fiber by weight having the following properties: a longitudinal
tensile strength of 47,500 psi, a transverse tensile strength of 7,000 psi, and
a modulus of elasticity of 4.8X106 psi. However, the present invention
should also be considered to cover other generally "H"-shaped cross
sections having different dimensions and moments of inertia, as well as
flights constructed of other materials, including metallic materials.

Referring to Figure 2, a wear shoe 22 is shown (in an upside down

- orientation) to comprise a base 24 having a substantially flat wearing surface

26 and a stem 28 extending transversely from base 24. Wear shoe 22 also
comprises a clip 30 extending outwardly from each side of stem 28. Each
clip includes an outwardly presenting, arcuate cam surface 30a and an
inwardly presenting, transverse engaging surface 30b. Wear shoe 22
comprises a length sufficient to provide an acceptable wearing surface for
flight 10, and a wear shoe connected to the bottom of flight 10 for engaging
the rails of the settling tank may have a width different from that of a wear
shoe connected to the top of flight 10 for engaging the support rail assembly.
In addition, the height, or thickness, of a wear shoe 22 can vary depending
upon the particular application in which it is used. Wear shoe 22 is
preferably molded as a single unit from a non-metallic material, such as

. polyurethane or UHMW. However, wear shoe 22 may also be machined or

cast from a metallic material, especially when used in conjunction with a
metallic flight.

Referring now to Flgures 3 and 4, wear shoe 22 is connected to the
top or bottom of flight 10 by snapping clips 30 over lips 18. Cam surfaces
30a of wear shoe 22 engage cam surfaces 18a of flight 10 and bend the
ends of front and rear faces 12, 14 slightly outwardly, while at the same time
being compresses slightly, until clips 30 are inserted past lips 18, whereupon
the ends of front and rear faces 12, 14 retumn to their original position to
firmly lock engaging surfaces 30b and 18b together and thereby secure wear
shoe 22 to flight 10. A chain connecting link 32 connects each flight 10 to
the drive chains near each end of the flight (not shown), and a wear shoe 22
is preferably connected to the bottom of flight 10 proximate each chain
connecting link 32, or wherever a particular application requires, for |
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engaging the rails at the bottom of the settling tank. In addition, a wear shoe
22 is preferably connected to the top of flight 10 outboard of each chain
connecting link 32 for engaging the support rail assemblies mounted to the
sides of the settling tank. As is apparent from Figure 3, finger 20 is provided
with cutouts 20a to accommodate wear shoes 22. In addition, the height of
each wear shoe 22 connected to the bottom of flight 10 is preferably the

. same as the length of finger 20. However, in some applications, such as

where the rails on the floor of the settling tank are very thick, the height of
wear shoe 22 is less than the length of finger 20 so that finger 20 will extend
substantially to the bottom of the settling tank.

Flights 10 are connected to chain connecting links 32 with bolts or
any other suitable fasteners 34. Bolts 34 extend through holes 36 in flight
10 (Figure 1) and through corresponding holes in chain connecting links 32.
To provide lateral support to front and rear faces 12, 14 proximate holes 36,
spacer bars 38 may be employed. Referring to Figures 5 and 6, each
spacer bar 38 comprises two cylindrical sections 40 connected by a
transverse stem 42. The spacing between the centerlines of cylindrical
sections 40 corresponds to the distance between adjacent holes 36.
Referring to Figure 4, a spacer bar 38 is inserted between the upper portions
of front and rear faces 12, 14 with cylindrical sections 40 in alignment with
holes 36. Another spacer bar 38 is similarly inserted between the lower
portions of front and rear faces 12, 14. Bolts 34 are then inserted through
chain connecting link 32, holes 36 and cylindrical section 40 to thereby
connect flight 10 to chain connecting link 32. Spacer bars 38 are preferably
constructed of a non-metallic material.

In another embodiment of the invention, a flight extension plate 44
may be employed in conjunction with flight 10 to effectively handle deep
sludge layer applications. Referring to Figure 7, flight extension plate 44 is
shown to comprise a substantially flat base 46, an elongated blade 48
extending transversely from one side of the base, and two clips 50 extending
from the opposite side of the base. Each clip 50 includes an outwardly
presenting, generally flat cam surface 50a, a transverse engaging surface
50b and an outwardly presenting, arcuate locking surface 50c. Referring to
Figure 8, flight extension plate is connected to the top of flight 10 by sliding

clips 50 over lips 18 from an end of flight 10 so that each lip 18 is firmly
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locked between engaging surface 50b and locking surface 50c to thereby
secure flight extension plate 44 to flight 10. The length of flight extension
plate 44 is preferably chosen to correspond to the distance between chain
connecting links 32, and flight extension plate 44 is accordingly positioned
5 on flight 10 between chain connecting links 32 with blade 48 extending from

forward face 12. The height of blade 48 is chosen depending on the
application in which flight 10 is intended to be used. For example, blade 48
could be eight inches or more in height, thereby creating a flight with an
effective depth of fifteen inches. In addition, the free end of blade 48 may

10 be angled slightly forwardly to more effectively convey the layer of sludge.
Flight extension plate 44 can be constructed of either a metallic or a non-
metallic material in a manner similar to flight 10, and can be cut to suiit
different applications, depths and mechanical equipment combinations.

It should be recognized that, while the present invention has been

15 described in relation to the preferred embodiments thereof, those skilled in
the art may develop a wide variation of structural details without departing
from the principles of the invention. Therefore, the appended claims are to
be construed to cover all equivalents falling within the true scope and spirit
of the invention.
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What is Claimed is:

1. A sludge collector mechanism for scraping settled sludge off
the bottom of a settling tank, the sludge collector mechanism including a
sludge collector flight characterized by:

an “H“-shaped cross section having a substantially flat front
face, a substantially flat rear face and a transverse stem joining the front and
rear faces;

a first lip extending transversely from proximate an end of the
front face; and

a second lip extending transversely from proximate a
corresponding end of the rear face.

2. The sludge collector mechanism of claim 1 further
characterized by a wear shoe having two clips for engaging the first and
second lips, whereby the wear shoe is connected to the sludge collector
flight through engagement of the clips with the first and second lips.

3. The sludge collector mechanism of claim 2, characterized in
that the first and second lips extend inwardly toward each other from
proximate the ends of the respective front and rear faces and the clips each
extend outwardly.

4.  The sludge collector mechanism of claim 1, characterized in
that the sludge collector flight further comprises a finger extending
longitudinally downwardly from the front face an amount substantially equal
to the depth of the wear shoe.

5. The sludge collector mechanism of claim 1 further
characterized by a flight extension plate having a base, an elongated blade
extending generally transversely from one side of the base, and two clips
extending transversely from the other side of the base for engaging the first
and second lips, whereby the flight extension plate is connected to the
sludge collector flight through engagement of the clips with the first and
second lips. :

6. The sludge collector mechanism of claim 1, characterized in
that the sludge collector flight is constructed of a non-metallic material.
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7. A sludge collector mechanism for scraping settled sludge off
the bottom of a settling tank, the sludge collector mechanism characterized
by: _

a sludge collector flight which comprises an "H"-shaped cross
5 section having a substantially flat front face, a substantially flat rear face, a
first lip extending transversely from proximate an end of the front face
toward the rear face, and a second lip extending transversely from proximate
. a corresponding end of the rear face toward the front face;
a wear shoe which comprises a base having a substantially flat
10 wearing surface, a stem extending transversely from the base, a first clip
extending transversely outwardly from a first side of the stem, and a second
clip extending transversely outwardly from a second side of the stem;
wherein the first and second clips are engageable with the first
and second lips to thereby secure the wear shoe to the sludge collector
15 flight. _
-8.  The sludge collector mechanism of claim 7 further :
characterized by an elongated flight extension plate having a base, a blade
extending generally transversely from the base, and two outwardly
presenting clips extending from the base opposite the blade;

20 ' wherein the clips are engageable with the first and second lips
to thereby secure the flight extension plate to the sludge collector flight.
9. The sludge collector mechanism of claim 7, characterized in

that the sludge collector flight is constructed of a non-metallic material.
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