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Sludge Flight Support Rall Aase 

5 This Invention relates to sludge collectors fo removing sludge from· 
rectangular settling tanks and, more particularly, to support rail assembly 
for the sludge collector flight. . 

Sludge collectors are commonly used in aste water treatment 
plants to scrape the settled sludge from the botto!T' f the settling tank and 

1 o also to skim floating waste off the surface of the e water. These sludge 
collectors typlcally Include a number of sludge flf hts, which are usually 
elongated members that extend the width of the nk. The ends of the 
flights· are connected to drive chains, .which carry the flights in a cirourt 
lengthwise· along the bottom of the tank and back ver the surface of the 

15 water to perform the scraping and skimming function . In addttfon, the ends 

of1he flights are supported at the surface of th water by support rail 
assemblies, or traoks, which are fastened to the long tudinal sidewalls of the 
settling tank. 

Prior art support rall assemblies are typlcalf field-assembled from 
20 lengths of steel angle Iron or channel.which are spl ed·together with steel 

prate splice bars and mounted to the sidewalls t the tank with steel 
mounting brackets using an assortment of asse bly hardware. The 
support rall assemblies are often provided with overlying replaceable 
wearing surfaces, such as. plastic or steel wear ba • These steel support 

25 rall assemblies are heavy, which makes handlin and field assembly 
cumberiome. In addition, the steel is subject to co sion from exposure to 
the waste water. therefore requiring aandblastlng an painting or the use of 
expansive stainless steel. 

To overcome the problems inherent wi steel support rail 
30 assemblies, some manufaQturers have r$80rted. o using commercially 

available, non-metallic extruded or molded com onents, such as the 
angles, wear bars· and mounting brackets. Ho ever, when using 11. 

combination of metallic and non-metallic conipone s, such as steel angle 
iron with non-metallic wear bars, buckling and sepa lion between adjacent 

35 parts can occur due to differences In the coefflcle s of linear expansion • 

.·. 
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This can cause the flights to jam and, consequently, he chains to break •. In 

addition, due to obvious structural limitations, prior rt non-metallic support 

rail assemblies are usually limited to . use wtth n n·metalllo flights and 

chains. 
Therefore, It is an· object of the present inve tlon to provide a high· 

strength, non-metalllc support rall assembly that is relatively easy to field 

assemble and Is capable of supporting, within accep able deflection criteria, 

either plastic or metallic flights and chains. 
According to the present Invention, these d other objects ·and 

advantages are achieved by. providing a support II assembly having a 
. . 

track, a bracket for mounting the track to ·the side of ttie settling tank and a 

wear strip connected to the top of the track. The t ck, mounting bracket 

and wear strip are manufactured from llghtwelght, non-metallic· materials 

and are therefore easy to handle and assemble. Th track comprieea a 11J"-
. shaped cross section which Includes a horizontal ii, a transven;a stem 

extending from the bottom of the rail and tennlnattn In an upwardly curving 

hook, a lower finger formed on the end of the ho k and an upper finger 

extending transversely from the bottom of the rall rn he general direction of 

· the tower finger. The shape and composition of the track are such that the 

track Is sufficiently strong to support metal chai s and flights without 

deflecting beyond acceptable criteria. The mounti bracket comprises a 

mounting plate through which the_ bracket Is conne ed to the wall of the 

settling tank, a mounting head having two opposing rooves Into which the 

fingers of the track are slideably received to co nect the .. track to the 

· · bracket. and an oblique arm extending between the ountlng head and the 

mounting plate to space the mounting head apart f · m the mounting plate. 

The wear strip comprises a "C"·shaped cross s ction ·into which the 

horizontal rail of the track is slideably received. 

ii 5 

During assembly of the support rail ass mbly of the present 

invention, the mounting brackets are bolted to the all of the settling tank, .. 

lengths of track are assembled onto the brackets b sliding the track onto 

the mounting heads, and lengths of wear strip are a mbled with the track 

by sliding the wear strips over the horizontal rail. Jtematlvely, tha track 

may be assembled Qnto the brackets before the bra ts are bolted to the 

wall. Each wear strip is secured to the track ith a single fastener, 

.• 
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therefore making replacement of the wear strip qulck and easy, .and 
adjacent lengths of track are connected wHh a singl non-metamc splice bar 
using only four clamping bolta. Ffnally, the rack Is securely and 
permanentry positioned by a single rail stop at eac end of the· track whfch 

5 slldes In from the end of the track adjacent the erid ounting bracket and ii 
then bolted In place. Thus, the suppa·rt rail emb1y of the present 
invention Is fully corrosion resistant,_ requires a minimum number of 
components and fasteners, is lightweight and versat le, and Js consequentl~ 
relatively easy.to field assemble. 

1 O · These and other obJects and advantage~ of e present lnv~ntlon will 
be made apparent from the following detailed desc ptfon, with reference to 

· the accompanying drawings. 
Figure 1 la a front elevation view of the sup n rall assembly of the 

present inventioni 
15 · Figure 2 is a cross-sectional view of the sup ort rail assembly taken 

along llne A-A In Figure 1 : 
Figure 3 Is a cross-sectional view ot the sup ort rail assembly taken · 

along line B-8 in Figura 1; · . 
Figura 4· is a side elevation view of the moun g bracket according to 

20 the present Invention; 
Figure 5 Is a front elevation view of the mou Ing bracket depicted In 

Figure 4; 
Figure 6 Is a cross-sectional view of the rack according to the 

present lnventioni 
25 Figure 7 Is a cross-sectional view of the we strip according to the 

present Invention; 
Figure B is a front elevation view of the spH e bar according to the 

- preaent Invention: 
Figure 9 18 . a front elevation view of the raf stop according to the 

30 present Invention; and 
Figure 1 O Is a cross-sectional representatio of both the splice bar 

depicted In Figure 8 and the rail stop depicted In F gure 9, as taken Blong 
line C·C of those Figures. 

Referring to Figures 1 and 2, the support rail sembly of the present 
35 invention, indicated generally by reference nu ber 10, I$ shown to 

"-' 
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comprise a number of mounting brackets 12, a track 14 and a wear strip 1 e~ · 
Mounting brackets 12 connect track 14 to a longitu lnal sidewall W of the 
settling tank, and track 14 In tum · provides I taral · support for the 
corresponding ends of the flJghts (not shown). In a ical settling tank, two 

s such· support rall assemblies 10 are preferably e ployed, one on .eaoh 
· 1ongitudinal sidewall cf the settling tank; so that bot ende of each flight are 
supported. Wear strip 18 provides a sacrificial surfa eon which the ends of 
the flights may sllde. The lengths of track 14 and ear &trip 16 depend on 
the length of the settling tank Into which suppo rall assembly 1 o Is 

1 O · Installed. Lengths of up to three hundred fee are 11ot uncommon. 
Therefore, track 14 Is provided in standard lengths, r example twenty feet, 
which are connected together as will be described elow. Wear strip 1 e is 
similarly provided Jn etandard lengths, such as ten fe t. · · 

Referring also to Figures 4 and 5, mounting racket 12 comprises a 
15 mounting plate 18. a mounting head 20 and an blique arm 22, which 

serves to space mounting head 20 apart from moun Ing plate 18. Mounting 
·bracket 12 ls preferably mold~d as a single unit f. m polypropylene or a 
aim liar non .. metalllo ·material. In the preferred. emb iment of the Invention, 
the polypropylene has the following properties: · a enslle strength of 500 

20 psi, an elongation of 10-20%, a tensile modulus of .ex1o5 psl, a Rockwell 
hardneas of 80-110, a flexural modulus of 1.7-2 5X1 os psi, a specific 
gravity of 0.905, a specific volume of 30.8130. tn311.b, and a water 
absorption of 0.01-0.03% In 24 houre baaed on a 1/8" thick material. 
Mounting plate 18 includes two hole$ 24 through which bolts or similar 

25 fasteners can extend to attach mounting bracket 1 to the wall W ·of the· 
settling tank. The top and bottom surfaces of m unting head 20 have 
formed therein opposing grooves 26, the purpose of which .wlll be explalned 
below. In the preferred embodiment of the lnventi n, wherein track 14 is 

30 

35 

provided In twenty-foot lengths, two mounting b ckets 12 are used to 
mount each length of track 14. 

Referring to Figure 81 track 14 comprises a" "·shaped croee eectlon 
which. In a preferred embodiment of the Invention, as the dimensions and 
properties indicated in that Figure. The cross sectlo of track 14 Includes a 
horizontal rail 28, a transverse stem 30 extending fr m the bottom of rail 28 
and terminating In an upwardly "'urving hook 32, a ower finger S4 formed 
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on the end of hook 32 and an upper finger 36 exte ding transversely fr0m · 

the bottom of rall 28 In the general direction of.lower nger34. As ihown tn 

Figure 2, lower and upper fingers 84, 36 are sll eably reeelved within 

.opposing grooves 26 of mounting head 20 to there y connect track 14 to 

5 mounting bracket 12. As also shown in figure 21 the Width of fingers 34, 36 

Is only slightly smaller than the width of grooves 26 and the width of that 

portion of mounting head 20 between fingers 34, S and stem 30 Is only 

slightly smaller· than the distance between fingers , 36 and stem 30 to 

thereby minimize lateral movement of track 14 relatl e to mounting -bracket 

10 12. Track 14 Is preferably a pultruslon fabricated ou of isopthallc polyester 

reinforced with 56% glass fiber by weight having the ollowing properties: a 

longitudinal tensile strength of 47;500 psi, a tranB¥ rse tensile strength of 

7,000 psi, and a modulus of elastlolty of 4.8X1 oe psi. As Indicated in Figure 

· 6, t~ck 14 ls designed to preferably have a cr9ss-se lcmal area of 2.03179 

15 in2 and a moment of Inertia in the longitudinal di on (lx-x> of 4.99533 • 

thus, track 14 is_ sufficiently stiff In the longitudinal lrectlon to support the . 

weight of metallic chains and flights without deflect g beyond acceptable 

criteria. 
Referring now to Figure 7, wear strip 16 is shown to comprise a 

20 . generally ''a'-shaped cross· section having an uppe wear surface 38 and 

lips 40 extending inwardly from opposite aldea of w ar strip 16 to thereby 

f~rrn a channel 42. As shown In Figure 2, rail 28 Is s ldeably received within 
channel 42 to thereby· connect wear strip 1 e to ira k 14. Each length of 

wear strip 16 Is secured ~o track 14 with ·a sfngfe f ener 44. Therefore, 

25 each length of wear strip 16 may be easily and uick:ly replaced, when 

necessary, by simply removing the single fastener 44. Wear strip 16 is 

. preferably extruded UHMW polyethylene whtc , In the preferred 

embodiment of the Invention, rs virgin materlal certi ed f_n accordance with 

ASTM specification D-4020-81, with a molecular lght of 4.0 mllllon or 

30 greater, a relative abrasion resistance of 12, an Int nsic viscosity of 24 or 

greater and a water ab$orptlon of o. 
Referring to Figures 1. 3, 8 and 101 lndlvtdual &!"'gths of track 14 are 

connected together using a splice bar 46. As sh in Figures 3 and 1 o. 
splice bar 46 comprises a cross section correspo ding generally to the 

35 groove formed by stem 30 and lower and upper fin rs 34, 36 of track 14. 

. . - ~ 
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In-addition, splice bar ~6 prefera~ly comprises.a plu llty of holes 48, which 

align with corresponding holes In track 14 when th adjacent ends of two 
lengths of_ track 14 are assembled with splice bar 48. Altematively, the 

corresponding holea In track 14 may be field drill d during aasembry of 

5 support ran assembly 1 o. Track 14 is aecured o epllce bar 48 with 
appropriate fasteners 50 extending through holes 48 and the corresponding 

holes In track 14. Spllce bar 46 Is preferably molded from polypropylene. 

·Referring now to Figures 1, 9 and 10, track 14 Is secured against 
longitudinal movement relative to mounting bracke 12 by a rail stop 52 

10 attached to each end of t'-ck 14. Each ran stop 52 I connected to track 14 
adjacent the outside edge of the mounting bracket 2 nearest that end of 
track 14. Rall stops 52 comprise a cross section si llar to splice bar 48, as 

shown In Figure 10, and are secured to track 4 by any appropriate 

fasteners extending thr6ug~ corresponding holes In rajl stop 52 and track 

15 14. These holes are preferably field drilled, althou h one or both may be 

pre-drllied. Rall stops 52 are preferably molded from polypropylene. 

During assembly of support rail assembly 10 mounting brackets 12 

are connected to wall W at the appropriate locatlo , track 14 is slid onto 

mounting heads 20, indMdual length& of track 14 re connect.,d together 

20 with epHce bars 46, track 14 Is secured onto mountl g bracl<efa- 12 with rail 

stops 52i and wear stripe 16 are slld onto track 1 Alternatively, one or 

more components of support rail assembly 1 o ma b9 assembled before 
mounting brackets 12-are connected to wall W. 

25 
_ Therefore, It fs seen that the support rall asse bly 1 o comprises only 

a few components which are readily assembled, Is latively lightweight due 

to the components being non-metallic. Is relatlv ly strong due to the 
_construction of track 14, and ta consequently easy to field usemble and 

suitable for use with all present combinations of ohai s and flights, including 

metalllc chains and flights. 
SO Jt should be recognized that, while the pres nt Invention has been 

described In relation to the preferred embodiments ereof, those skilled in 

the art may develop a wide variation of structu_ral d tails wlthout departing 

from the principles of the invention. Therefore, the ppended claims are to 

be construed to cover all ~qulva!ents falling within t e true scope and spirit 

35 ofthelnventtori. 

·-··· 
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1. In combination with a sludge collector mechanism having a 

sludge flight extending between the- longitudinal aid walls Of a aettllng tank 
5 for acraplng settled sludge off the bOttcm of the s_ett Ing tank and skimming 

floating \YQSte from 1he surface of the water contai ed In the settllrig tank, · 
the improvement characterized by: 

. a support ratl assembly for maintaining end of the flight on a 
level generally even with tha surface of the water, th support rail assembly 

10 comprising a longitudinal track on which the end the flight Is alldeably · 
supported and at least one mounting bracket for s urlng the track relative 
to the aldnall cf the settling tank; 

wherein the track comprleee a cro s section 'having a 
substantially horizontal rail portion, a transverse ste extending d~wnward 

15 from the underside of the rall portion, and two pposing fingers, one 
extending upward from the bottom of the ste and one extending 
downward from the underside of the rail portion; 

wherein the mounting bracket compri es a mounting plate 
through whioh the mounting bracket can be -bolted to the skfewall and a 

· 20 mounting head having two apposing grooves into ich the two opposing 
fingers are elldeable received to thereby connect th track to the mounting 
bracket; 

wherein the track. and the mounting b ket are constructed of 
non-metallic materials. 

25 · 2. The sludge collector mechanism f· · · claim 1, · further 
characterized by a wear strip having a generally -shaped cross section 
forming a ~hannel ·Into which the ran portion is slide ly received to thereby 
connect the wear strip to the track. - • ·- · 

3. ·The sludge collector mechanism of cla m 2, characterized in 
30 that the wear strip Is comprised of sections of wear etrfp having .. a .. 

pradetermlnecl length and wherein the · ,rudge ·collector mechanism 
comprises a single fastener for securing each sectl n of wear strip to the 
track. 

4. The sludge collector mechanism of cla m 1, characterized in 
SS that the track Is comprised of sections of track h :ving a predetermined 
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Jength and Wherein the support rail assembly further comprises a splice bar 
for connecting tha adjacent ends of successtVe sect! ns of track~ 

5. The sludge collector mechanism of cl m 3, characterized In . . 

that the.splice bar Is constructed of a non-metallic m terlal. 

082795hcq:dm 


