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Sl .udg‘e Flight Support” Rail Assenbly 5 THis invdnti on reI ates to

shudge~coltectors for renoving sludge from rectangullar
and, ngre particularly, to a support rail assenbly flor tThﬂsquslgeAs dE;—

col'lector flight.
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' Docket 46-11615
Sludge Flight Support Rall Assembly

This invention relates to sludge collectors foi removlng siudge from

rectangular settling tanks and, more partlcularly, to a support rail agssembly =

for the sludge collector fllght
Sludge ocollectors are commonly used in waste water treatment

Plants to scrape the settied sludge from the bottom pf the settllng tank and
e water. These sludge

also 1o skim floating waste off the surface of the w
collsctors 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 drive chains, which camry|the fiights in a circult
lengthwise ‘along the bottom of the tank and back pver the surface of the -

water to perform the sdr_aping and skimming functions. In addition, the erid_s

of the flights are supported at the surface of tha water by support rall

assemblies, or tracks, whnch are fastened to the fong tud:nal sidewalls of the
settlmg tank. _

- Prior art support rall assemblies are typlcall fleld-aseembled from
lengths of steel angle Iron or channel which are spiiced together with stoel
plate splice bars and mounted to the sidewalls of the tank with stesl
mounting brackets uslng an assortment of asssmbly hardware. The
support rall assemblles are often provided with|overlying replaceable
wearing surfaces, such as plastic or stes] wear bars. These stéel support
rall assemblles are heavy, which makes handling and ﬁeld' assembly
cumbersome. In addition, the steel is subject to cormpsion from exposure to

~ the waste water, therefore requiring sandblasting an palntmg or the use of

30

36

expensive stainless stoel,
To overcome the problems inherent wi
assemblies, some manufacturers have resorted to using commercially

avallable, non-metallic extruded or moldéd com onents, such as the

angles, wear bars and mounting brackets. HoWever, when using a

~ combination of metallic and non-metallic compone s, such as stesl angle

iron with non-meta'llic wear bars, buckling and separation between adjacent
parts can oceur dus to differences In the coefficients of linear expansion.

This Sheet Has Been. Reilaced

steel suppor: rail
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scrape the. settled sludge fromthe bottom of the settling|t
to sklmfloatlng waste off the surface of the waste water|

a) nl -,;” e
Th|£sm,§ k,u;etge HAS BEEN

col lectors typically include a number of sludge flights, which are mua:ldqb

el ongat ed nenbers that extend the width of the tank. The pndsief=t}

fli.ghts are connected-to drive chains, which carry the fl g‘Ws I n a CII’CUIt

| engt hwi se al ong the bottom of the ‘tank and back over thels ﬁ&tg;s egl&ed
water to performthe scraping and skinm ng fu ctions. In addl

of the flights are supported at the surface of the water: py s uﬁﬂﬂmwﬂ!mu
assenblies, or tracks, which are fastened to the | ongi t udj nal

t he _ settl i ng tank. : Prior art support rai] assenblies are

typlcally field- assemﬁlh%nfdagﬁé%fhbﬁﬁ%h@m%ﬁd%@ﬁeq&éﬂlﬁ the chains tobreake lin

assprtment of assenbtajl assamblies. areTueually limitegfor use aith &

of t'en provi ded wit h eH

plagtic or steel gvear

[ ————— |
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 elther plastic or metallic flights and chains.

15

deflecting beyond acceptable criteria. The mounti
mounting plate through which the bracket is connepted to the wall of the

- horizontal rall of the track is slideably recelved.

senetalliesflights and

%ﬁéyl ng replaceable .~ wearing suffaces, such as
ar'?her-o[ o?g.elt ?st gr? lobfe%? of {hte pfasent invelrtion to provide & high-

strength, non-metalllc support rail assembly that is|relatively easy to fleld

assemble and Is capable of _supportmg. within aocap able deflection criteria,

hel 5 oea s of « hosaa, o biaos stuotydl Ahfarth éﬁ?ﬁ% PoRHeiR Bt 0

" According to the present Inventlon, these and other objects and
advantagés are achieved by providing a support rall assembly having a
track, a bracket for mounting the track to the side of{the settiing tank and a
wear strip connected to the top of the track. The track, mounting bracket
and wear strip are manufactured from lightwelght, non-metallic materials
and are therefore easy to handle and assemble. The track comprises a “J*-
shaped cross section which includes a horizontal fail, a transverse stem
extending from the bottom of the rail and terminating| In an upwardly curving
hook, a lower finger formed on the end of the hogk and an upper finger
extandmg transversely from the bottom of the rall in the general direction of

the lower finger. The shape and composition of the {track are such that the

track is sufficiently strong to support metal chains and flights without
bracket comprises a

settling tank, a mounting head having two opposing jgrooves into whioh the
fingers of the track are slideably received to cornect the-track to the

~ bracket, and an oblique arm extanding between the mounting 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

During assembly of the support rail ass mbly of the present
invention, the mounting brackets are bolted to the wall of the settling tank,

" lengths of track are assembled onto the brackets by sliding the track onto

mbled with the track

the mounting heads, and lengths of wear strip are a _
ternatively, the track

by sliding the wear strips over the horizontal rail.

- maybe assembled onto the brackets before the bratkets are bolted to the
85

wall. Each wear stnp is secured to the track with a single fastener,
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25 rail assenblies are %eavy,'v\,hl ch makes handling. andT ?I. I'd assenbly ™= ™

cupbersone.: In addition, the steel is subject to corrosion fr sure to

th& waste water, therefore requiring sandbl asting and pai ftin Tis ReEHsas Br:.

of expensi ve stainl ess steel . - To overco th promm SED

i nherent with steél support rail 30 -assenblies, sone nan

resorted to using comercially =~ available, non- netalllc truded or

mol ded conponents, . Such as the . . angles, wear bars and HaSBeenRe la d '
braekets. However, when using a conbl natd on of net al I i C m'””
nonimetal lic corrponents such as steel angle Fron wi{h n

vveat bars, buckling and separation between adjacent 35 arts can occur

d”e| to differences | %ér%r&%&ﬁih& fdplateftent’ S e WP &thBlquick and easy, .and
‘ N adjacent lengths of track are connected with a singl non-metallic splice bar
! ' using only four clamping bolts. = Finally, the rack is securely and
~ parmanently positioned by a single rail stop at each end of the track which
& slides in from the end of the track adjacent the end mounting bracket and is
then bolted in place. Thus, the support rall assembly of the present
- invention Is fully corrosion resistant, requires a minimum number of
components and fasteners, is lightweight and versatjle, and is consequently
S - relatively easy to fleld assemble, ' ' S
10 " These and other objects and advantages of the present invention will
: | be made apparent from the following detailed descjpﬁon, with referance to
‘,7 o . the accompanying drawings. '
o - _ Figure 1 Is a front elevation view of the euppbrt rail assembly of the
L I present Invention; - .

15 . Figure2isa cross-sectional view of the supﬂsort rail assambly taken
i o - along lins A-A in Figura 1; '
| ' Figure 31s a cross-sactional view of the sup)

along line B-B in Figure 1;- :

Figure 4is a side elevatlon view of the moun g bracket according to
20 .the present invention; :
Figure 5 is a front elevation view of the mou ing bracket deplcted in

dort ral assembly taken

K _ - Flgure 4; _

B . Figure 6 is a cross-sectional view of the track acoording to the
' present invention;
| 25 Figure 7 Is a cross-sectional view of the we strlp accordlng to the

present invention,

Figure 8 s a front elevatlon view of the spll 8 bar accordlng to the

" present Inventlon; -

. ~ Figure 9 Is a front elevatlon view of the rai stop lccordmg to the
30 present invention; and -

Figure 10 is a cross-sectional reprasantatio of both the splice bar

depicted In Figure 8 and the rall stop daplcted In Figure 9, as taken_along

o _ - line C-C of those Figures. _

] _ Referring to Flgures 1 and 2, the support raul sembly of the present

: 85 invention, indicated generally by reference nunT:ér 10, is shown to
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Ur a oA
prior art ngn-netal lic support =~ . rail assenblies are usugITWSIS‘-k&Eﬁ’é&\&‘éEEN
use with non-netallic flights and -chains. 5. r ef orREPUACER

an object of the present invention to provide a high- _mlg_aﬂ\
rail assenbly that is relatively easy to fie -

chai ns, to break. In addltlon due to obvi ous struct

non- et atlic support
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~ corresponding ends of the flights (not shown). Ina

. gravity of 0.905, a specific volume of 30.8/30.4 Ir
_absorptlon of 0.01-0.03% in 24 hours based on|a 1/8" thick material.

}terla either plastic or netallic fI|4g_ht-s and chgi'ns. a"ed
Acclording to the present invention, these and other objects a E’MH!" m,m”! '
advhntages are achieved by prOV|d|ng a support rail assenply

a bracket for nmounting the track to the side of the settling tank |
- comprige a number of mounting brackets 12, a track| 14 and a wear strip 16.

Mounting brackets 12 connect track 14 to a longitudinal sidewall W of the
settling tank, and track 14 in tum provides lateral support for the
ical settling tank, two
such support rail assemblies 10 are preferably employed, one on .each

longitudinal sidewall of the settling tank, so that both ends of each flight are
- supported. Wear strip 16 provides a sacrificial surface on which the ends of

the flights may slide. The lengths of track 14 and wear strip 16 depend. on
the length of the setting tank Into which suppo rall assembly 10 Is

installed. Lengths of up to three hundred feel are not uncommon.

Therefore, track 14 is provided in standard lengths, for example twenty fest,
which are connected together as will be described helow. Wear stﬂp 181s
similarly provided in standard lenigths, such as ten fept.

Refening also to Figures 4 and 5, mounting bracket 12 comprlses a
mou_ntmg plate 18, a mounting head 20 and an pblique arm. 22, which
sefves to space mounting head 20 apart from mounting plate 18. Mounting

bracket 12 is preferably molded as a single unit from polypropylene or a

similar non-metallic material. In the preferred emb iment of the invention,
the polypropylene has the following properties: a fensile strength of 500

~ psl, an elongation of 10-2_0%. a tensile modulus of 1.8X105 psi, a Rockwell

hardness of 80-110, a flexural modulus of 1.7-2\56X105 psi, a specific
In3/Lb, and a water -

Mounting plate 18 includes two holes 24 through|which bolts or similar
fasteners can extend to attach mounting bracket 12 to the wall W -of the
settling tank. The top and bottom surfaces of mpunting head 20 have
formed therein opposing grooves 26, the purposs of which will be explained
below. In the preferred embodiment of the invention, wherein track 14 is
provided In twenty-foot lengths, two mounting brdckets 12 are usad to
mount each length of track 14. |

Referring to Flgure 8, track 14 oompnses a "J"-shaped cross section

| whiph in a preferred embodiment of the invention, Has the dimensions and
- properties indicated in that Figure. The cross section of track 14 includes &

horizontal rail 28, a transverse stem 30 extending frgm the bottom of rail 28

. and terminating in an upwardly curving hook 32, a jower finger 34 formed
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and- wear. strip are manufactured fromli ght wei ght , non nmet aI I |

arid are, thefefore easy to- handl e and assenble. The track- for Tk'e%vHEETJ“J'C‘S BEEN

15 shaped cross section which includes a horizontal rail| a ransi@#@@“ED _
stem ext endi ng fromthe bottomof the rail and tern| natFagT+man
upwardly curving - hook, a | ower finger formed on the end of the hoo

and; an upper .finger - ext endi ng transversely fromthe bot® Y laced |
rail in the general direction.of =~ "the | ofer finger. The “
composi tion of the track.are such that the 20 track is suffl

to support netal chains and flights without . deflect ng beyond

e Ebon v oh Cre. oror i SRBL b BT (R ARAT 9B enprdnd Behbispp ke
tank, a mounting heaﬂjelbwﬂon'goftmﬂ%;ilpﬂlﬂ geneselstirection et lowan flagendde As showr!In
fingers of the trackﬂgﬁﬁ 2! isleab epg)sqorsgeggg ishigedbly ckcdived hwithib

mouht inj bl at ot o SpRRRPeR s HES‘EP e e e Eﬁﬁﬁﬁg frok 4 to

Thej wear strip cci’r'prmeaating bl@'cketmﬁ)eﬂs alsoﬁaowdmﬂgure 2i he{widtrofifingers 34, 36

hor{zontal rail of tjgey gightlySnidilef B3 the WS bPGrooves 26, and the width of that

portion of mountlng head 20 between fingers 34, 36 and stom 30 s only
slightly smaller than the distance between fingers 34, 38 and stem 30 to
thereby minimize lateral movement of track 14 relatiye to mounting bracket

10 12. Track 14 Is preferably a pultrusion fabticated out of isopthalic polyester
reinforced with 6% glass flber by welght having the following properties: a
longitudinal tensile strength of 47,500 psi, & transverse tensile strength of

7,000 psl, and a modulus of elastlclty of 4.8X1 06 psi.| As indicated in Figure

8, track 14 Is designed to preferably have a cross-se ional area of 2.03179
15  in2 and & moment of inertia in the longitudinal dire

+ e e

' o - Thus, track 14 is sufficiently stiff in the longitudinal direction to support the

weight of metalllc chains and flights wrthout deflecting beyond acceptable
criteria.

- I SR ~ Refsrring now to Flgure 7 wear strip 16 is shown to comprise a |

20 génerally "C"-shaped.cross section having an uppet wear surface 38 and
lips 40 extending inwardly from opposite sides of wpar etrip 16 to thereby
form a channel 42, As shown In Figure 2, rall 28 is slideably received within

. channel 42 to thereby connect waar strip 16 to tragk 14. Each length of

' wear stﬂp 16 Is secured to track 14 with a single fastener 44. Therefore,
' 25 each length of wear strip 16 may be easily and unckly replaced, when
. | ~ necessary, by simply removing the single fastener |44, Wear strip 16 is

! ' _preferably extruded UHMW polyethylene which, in the preferred
- embodiment of the invention, Is virgin materlal cettifled in accordance with

ASTM specification D-4020-81, with a molecular welght of 4.0 million or

30 greater, a relative abrasion resistance of 12, an Intrjnsic wsoostty of 24 or
greater and a water absorption of 0,

_ Referring to Figures 1, 3, 8 and 10, Individual engths of track 14 are
connected together using a splice bar 46. As sh in Figures 3 and 10,
splice bar 46 cotnprises a cross section corresponding generally to the

35 groove formed by stem 30 and lower and upper fingers 34, 36 of track 14.
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the nmounting brackets are bolted to the wall of the ettllng t ank.
| engt hs of track are assenbled onto the brackets by E

5'|xg'sent53§%9“ Il nventi .'gn
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l'iding the’Lt ﬁ—g@(.;,_

———

t he mounting heads, and lengths of wear strip are asgenbled wth ){éAS BE
by sliding the wear .strips over the horizontal rail. Alternatﬁlé
track . may be assenbled onto the brackets. beforefthe brackets are

Been Re;

bolted to the 35 wall.  Each wear strl pis. secured tp t he trac'!i’m hedy Has B
singl e fastener, L g
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I addition, splice bar 46 preferably comprises a plu

metallic chaine and fiights.

fity of holes 48, which
align with corresponding holes in track 14 when the adjacent ends of two
lengths of track 14 are assemblod with splice bar{48. Altematively, the
comesponding holes In track 14 may be field drilled during assembly of

support rall assembly 10, Track 14 is sscured {to splice bar 48 with
‘appropriate fasteners 50 extending through holes 48|and the corresponding
" holes In track 14. Splice bar 46 Is preferably molded|from polypropylene.

' “Referring now to Figures 1, 8 and 10, track|14 Is secured against -

longitudinal movement relative to mounting brackets 12 by a rail stop 52
attached to each end of track 14. Each rall stop 52 is conneoted to track 14

adjacent the outside edge of the mounting bracket [12 nearest that end of

track 14, Rall stops 52 comprise a cross section simjilar to splice bar 46, as

- shown In Figure 10, and are secured to track 14 by any appropriate

fastenars extending through corresponding toles inj rail stop 52 and track

14. Thess holes are preferably fleld drilled, atthough one or both may be
pre-drilled. Rall stops 52 are preferably molded from polypropylene.

' During aasambly of support rail assembly 10{ mounting brackets 12
are connscted to wall W at the appropriate locations, track 14 is slid onto
mounting heads 20, individual lengths of track 14 dre connected together
with eplice bars 46, track 14 Is secured onto mounting brackeéts. 12 with rall
atops 52; and wear strips 16 are slid onto track 14, Alternatively, one or

. more components of support rail assembly 10 may be assemblod before-
" mounting brackets 12 are connected to wall w.

~ Therefors, it Is sean that the support rall assembly 10 comprises only
a few components which are readily assembled, Is relatively lightweight due
to . the components being non-metallic, is relativly strong due to the

construction of track 14, and s consequently easy|to field assemble and

sultable for use with all present combinations of chaihs and flights, including

R should be recognized that, while the pres nt invention has been
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 inventlon,

il Illlll i

I
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.-adj acent ‘I engths of track are connected with a single np

bar . .using only four clanping -bolts. Finally, the t anks |§,mew@$gm
and - perrranently positioned by a si ngle rail stop ptlleach mmrLmfem he -
track which the end of the track adjpceRF~tHe—em————"

nounti-ng br . then bolted in place. Thus, the support rail
assenbl y of? mhw m&,my’ dnvention is fully corrosjon resistant,

requires a m#i kU corrponen:rs and fastenerl-ﬁ,ssﬁegtﬂagg&h

and versatile, and is consequently relati-vely easy

10 . These and other objects and advant ages .of the gdm WFW
wi || -~ be made apparent fromthe foll ow ng-detailed es

reference to ‘WhaeissClapnediayi ng dr awi ngs. - Figure 1 is a
front elevation view of the support rail assenbly of the © present N
i hventian; 15 ~ Figure 2 is a cross-sectional viewof the support rail
assenbly taken . 1. In combination with a sludge collector] mechaniam having a

i : sludge flight extending between the longitudinal sidgwalls of a settling tank
i - 5 for scraping ssttied eludge off the bottom of the settling tank and skimming
o ' floating waste from the suiface of the water contained in the sattllng tank,
] the improvement characterized by:
' “a support rall assembly for maintaining an end of the fllght on a’
_ level generally even with thas surface of the water, the support rall assembly
10 comprising a longltudlnal track on which the end of the flight Is glideably
“supported and at least one mounting bracket for ssguring the track relatlve
to the sidewall of the settling tank;
whereln the track comprises a crogs section having a .
~ substantially horizontal rail partion, a transverse stein extending downward
- 15 from the underside of the rall portion, and two ppposing fingers, one
extending upward from the bottom of the sterm and one extending
downward from the underside of the rali portion; -
- wherein the mountlng bracket compriges a mountmg plata
through which the mounting bracket can be bolted to the sidewall and a
* 20 mounting head having two opposing grooves into
fingers are slideable recelved to thereby connect th track to the mounting

{ - bracket, -
i _ wherein the track and the mounbng b ket are constructed of
| | non-metallic materials. -

25 2. The sludge collector. mechanism  of -cla_im- 1, further

S characterized by a wear strip having a generally
_ forming a channel Into which the rall portion is sllde
- " connect the weer strip to the track. | -
. 3. ‘The sludge collector mechanism . of cla*m, 2, characterized in
30 that the wear strip is comprised of sactions of| wear strip having a
pradetermined length and wherein the -sludge | collector mechanism
~ comprises a single fastener for securmg each sactipn of wear strip fo the
track,

-shaped cross sectlon
ly received to thereby

_ 4. The sludge collector mechanism_ of' clam 1. characterized in
"~ 95 that the track is comprised of sections of track having a predetermined
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of-the.support rail assenbly taken . along line B-B i|n Fi gttt '
Fq'.-gure., 4 i3 a side elevation view of the nmounting brack agr awHd SQEEDHZQ BEEN 1
t he present:invention; Figure 5 is a front gl evdlion R&PWAGCED

Prrre S |

éggs;mggf:!t Pgnglr ackE“lnﬁmlmnﬂ"um IuiccorF:jlgﬁgr;etg t he present inventi on

Figure 7 ts @ c¢rods-8ectional view of the wear| st 1mhis SReQRt Hip laced

t he present invention; - FiguBe 8 is a frjont
~of the: spl ice bar according to t he - present inventiagn; Iﬂm”u ”ﬂﬂl
Figure 9-is a front elevation view of the rail stop acc rdin

preesent invention; and ure 10 is cr?‘als secti,onal

.. Fi
representation of - Hengthand ‘@'fo?fﬁli’e‘hﬁaﬁugmn raijassem ericampEses a#plice, bar
rail stop: depu cted fonmﬁ\n;mtlag the wjaeahendabbmasslve sections of track. '

5. The sludge collector mechanism of clajm 3, characterized in
that the splice bar Is constructed of a non-metallic m terial. -

=]
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support

.rail assenbly of t he present 35 i nvent ion, i nd| cat e Ly by
reference ninmber 10, is shown to : THIS SHEET HAS BEEN
conpri se a number of - nount i ng brackets 12, a tlrackj 14 aMEPRAGED -

Mounting brackets 12 connect track 14 to 4 Ior’rm

-4--
strip 16.
si dewal |

h—
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“9- o | This Sheet Has Been

In a sludge collector mechanism having a sLudge ﬂlght for scraping
settled sludge off the bottom of a settling tank and skimming floating waste
from the surface of the water contained in the tank,|a support rail assembly
for malntalning- the flight on a level generally aven|with the su_rfacé of the

- water, the support rail asssmbly comprising a non-metallio longitudinal track

10

16

20

25

30

- bracket.

062795hcq:dm

~ on which the end of the flight is slideably support and at least one non-

maetallic mounting bracket for securing the track rejative to the sidewall of

O IIIIIH i

the settling tank. The track comprises a cross sectign having a substantially |

horizontat rail portion, a transverse stem extendihg downward from the

underside of the rail portion, and two opposing |fingers, one extending |
- upwanrd from the bottorn of the stem and one extending downward from the

underside of the rail portion. The mounting bracket comprises a mounting
plate through which the mounting bracket can be balted to the sidewall and

a mounting head having two oppoging grooves into which the two opposing -

fingers are slideable received to thereby connect the track to the mounting
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correspondi ng ends of the fllghts (not shown). ‘In atyp
two 5 such support
| ongi t udi nal
flight are .-
-whi'ch the ends of

si dewal |
supported Wear strip 16 provides a sac

rail

t

he flights may sl

cal . NG -—t-arh
assenblies 10 are preferably.enpl y‘?ﬂt% @fq@aOHASBEEN :
of the settling tank, so that bot ends ofneachCED 0
i fileat—swm o
i de. The 1engt SW

wear strip 16 depend on . the Iength%fat’heﬂs‘@ﬂt i ng| ta |nto WhICh
support rail assenbly 10 is 10 i.nstalle Len ttpjgoB ] ebed
‘feet are not uncommdn. = Therefore, 'tr%%k 14 is prov ded
| engt hs, for exa nty feet, whi ch ‘are connect ed t
be descri bed behsli ! r strip-16is sim'larly'pr0|ded|n standar
I"engt hs, ™uch asth . - Referring also tp Figures 4 and 5, :
- mount i ng \B.racket : 2} cédipr es a 15 .mount i ng plate 18, g rmudél ng head 20,, .
~and an oblH aran 21 gwhi ch -+ serves to space nount 74'
from nmounti ng p_-ﬁ? Nt i n bracket 12 is preferably oot ded a
single unit fron c% r a si m I_arf.rf(in mef A2k u\tgrw.‘.:?.%'_—f"i In
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xRockweII har dness of 80 110, a flexural m)dul us o . e BX B
‘psi, a specrﬂc ~gravity of 0.905, a specific volu o ﬂﬂsMTMASBEEN
, in[er_r]/Lb,. and a water- - absorption of 0.01-0.03%in 2 hourBElbla%%%pon o
~a'1/8" thick, material.: - ‘Mounting plate- 18 incl udeg: t woHsES ? e
through which bolts or sinmilar 25 faéée ;12 Eexten to attach mounti ng .
bracket 12 to the wall Wof the i g( Th p ThisRheds g Been Replaced
e in. ﬁ'

surfaces .of mounting head 20 have aj_er
t he purpose of which w |l be explained - below. In
~enbodi'ment of ‘'the invention, wherei'n track 14 is
- twenty-foot |engths, ‘two mount i. ng brackets 12 are used
1 ength of track _l14. - Refergbng to Fi gure 6,
"J - shaped cros&ﬁﬁon _ I n a preferred er
_I'nvention, has | mensi ons4ay
The cross section of track A
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transversely from ‘the bottomof rail 28 |nthe general direction of - .
t ower~ finger .34. As shown in ~ Figure 2, lower and ypper ‘n'gers-ﬂ“a:oe——
are slideably received within ~  opposing grooves 26 |of nfuHt/PryEEdHADBEEN
to therehy -conrect track 14 to-5 mounting bracket, 12, Asilalso RAMCER
_.flgure2 the width of: fingers 34, 36 L? stllﬁhtu;\er than

" the width of grooves 26, and the"wi dt h 0{7,4( g 'F;
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porti'.,b_n_ @fr mounting head 20 between fi ngefs 34, 36 and stem 3 oY MY P -‘
sli g‘htly smal l er than the di stance between fingers 34, 36 and sl:[l&z’n'ﬁg‘glGX'{EgTSHtET

théreby' minimze |ateral noverment of track 14 relative to mounhting. Br2adEs 1996
10 12. Track 14 is preferably a pultrusion fabricated out of[4 fhalic -

pol yest er reinforced with 55% gl ass fiber by weight having the’

follow ng properties: a | ongi t udi nal teqsi | e strength of 47,500 psi, a
transverse tensile strength of 7,000 p3i'," and a nodul us of elasticity
of 4.8X106 psi. As indicated in Figure 6, track 14 is designed to
preferably have a cross-sectional area of 2.03179 15 in[err] and a nonent
of inertiain the longitudinal direction (I[err]) of 4.99533. Thus,

track 14 is-sufficiently stiff in the longitudinal direction to support the -
wei ght of metallic chains and flights w thout deflecting beyond acceptabl e

criteri a. Ref erring gﬂ%& | I ﬁnfb.ﬂ'wis shown to
conprise a 20 generally "C'-shape i#%@ﬂgﬁp@nﬁﬁgﬁs% an upper wear.

surface 38 and lips 40 extending inwardly from opposite sides of wear

strip 16 to thgreby  Thi§ GivBriioRvemmies té?slud§e ebIYols o rBioving sfudige e
|12 ts LI ? ?:2 Lylﬂl_ec‘él;éﬁt%n&,g%%mmg tar?l?sagrr\]g,l m%%e p%rttlcrl}ﬁér?t,)%o %OQ&‘;?Sén \pglﬁgsssénr'xbﬁl
for the sludge collector flight.
Sludge collectors are commonly used in waste water treatment
plants to scrape the settled sludge from the bottom of the settling tank and
10  also to skim floating waste off the surface of the waste water. These sludge
collectors typically include a number of sihdge flights, which are usually
elongated members that extend the width of the tank. The ends of the
flights are connected to drive chains, which carry the flights in a circuit
Iengthwise along the bottom of the tank and back over the surface of the
15  water to perform the scraping and skimming functions. In addition, 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.
Prior art support rail assemblies are typically field-assembled from
20 lengths of steel angle iron or channel which are spliced together with steel
plate splice bars and mounted to the sidewalls of the tank with steel
mounting brackets using an assortment of assembly hardware. The
" support rail assemblies are often provided with overlying replaceable
wearing surfaces, such as plastic or steel wear bars. These steel support
25 ' rail assemblies are heavy, which makes handling and field assembly
cumbersome. In addition, the steel is subject to corrosion from exposure to
the waste water, therefore requiring sandblasting and painting or the use of
expensive stainless steel.
To overcome the problems inherent with steel support rail
30 assemblies, some manufacturers have resorted to using commercially.
available, non-metallic extruded or molded components, such as the
angles, wear bars and mounting brackets. However, when using a
combination of metallic and non-metallic components, such as steel angle
iron with non-metallic wear bars, buckling and separation between adjacent
35 pl'arj'ts can occur due to diff'erenfgi_gs in the coefficients of linear expansion.



wear. strify 16 is secured to track 14 with a single fastener [AcplASERERTSHEET
25 each length of wear strip 16 may be easily and quickly nlepl ace@, \MFBn '
necessary, by sinply renoving the single fastener 44. \Wear tbétglzsf ______ 19%
preferably extruded UHMW pol yet hyl ene which, in the preferr @
enbodi nent of the invention, is virgin material certified in accordance

W th ASTM speci ficati.on D-4020-81, with nol ecul ar wei ght of 4.0
mllion or 30 greater, a relative abrasionresistance of 12, an intrinsic
viscosity of 24 or greater and a water absorption of O.

Referring to Figures 1, 3, 8 and 10, individual | engt hs of track 14 are

cpl i co bar 46 compT BaenCu hERicts s Tary Shel SBBR bRt EPPEINE e tigaicsin

groove fornmed by saddition, duelto otwiousrsirustyral limitatiens; [inr &6 noh-metadlic support
rail assemblies are usually limited to use with non-metallic flights and
chains.

5 Therefore, it is an object of the present invention to provide a high-
strength, non-metallic support rail assembly that is relatively easy to field
assemble and is capable of supporting, within acceptable deflection criteria,
either plastic or metallic flights and chains.

According to the present invention, these and other objects and

10 advantages are achieved by providing.a support rail assembly having a

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

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

and wear strip are manufactured from lightweight, non-metallic materials

and are therefore easy to handle and assemble. The track comprises a “J’-

15 shaped cross section which includes a horizontal rail, a transverse stem

extending from the bottom of the rail and terminating in an upwardly curving

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

extending transversely from the bottom of the rail in the general direction of

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

20 track is sufficiently strong to support metal chains and flights without

deflecting beyond acceptable criteria. The mounting bracket comprises a

mounting plate through which the bracket is connected to the wall of the

settling tank, a mounting head having two opposing grooves into which the

fingers of the track are slideably received to connect the track to the

25 Dbracket, and an oblique arm extending between the mounting head and the

mounting plate to space the mounting head apart from the mounting plate.

The wear strip comprises a “C"-shaped cross section into which the
horizontal rail of the track is slideably received.

During assembly of the support rail assembly of the present

30 inven’tion, the mounting brackets are bolted to the wall of the settling tank,

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

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

by sliding the wear strips over the horizontal rail. Alternatively, the track

_ may be assembled onto the brgckefsjgefore the brackets are bolted to the

35 wall. Each wear strip is sedgred to the track with a single fastener,



-6-..". S In addi ti on, splice bar 46 preferably conprises a
hol es 48, which aI ign with corresponding holes in track 1BIEW“¥
adj acent ends of two - lengths of track 14 are assenbl ed W _
bar 46. Alternatively, the correspondi ng hol es in track|1Batféay- B
field drilled during assenbly of 5 support rail assenbly 10-TraCK 14 'S
secured to splice bar 46.with approprlgte fasteners 50 extending

t hrough hol es 48 and the corresponding holes in track 14. Splice bar

46. is preferably nol ded fron1po|ypropy|ene - Referring now to
Figures 1, 9 and 10, track 14 is secured agai nst | ongi t udi na

ooy o o R g 8 B e Ay 4D, Bk Ogpd' b i
adjacent lengths of track are connected with a single non-metallic splice bar
using only four clamping bolts. Finally, the track is securely and
permanently positioned by a single rail stop at each end of the track which

5 slides in from the end of the track adjacent the end mounting bracket and is
then bolted in place. Thus, the support rail assembly of the present
invention is fully corrosion resistant, requires a minimum number of
components and fasteners, is lightweight and versatile, and is consequently
relatively easy to field assemble.

10 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. _

Figure 1 is a front elevation view of the support rail assembly of the
present invention;

15 Figure 2 is a cross-sectional view of the support rail assembly taken

- along line A-A in Figure 1; '
Figure 3 is a cross-sectional view of the support rail assembly taken
along line B-B in Figure 1;
Figure 4 is a side elevation view of the mountmg bracket accordmg to

20 the present invention;

Figure 5 is a front elevation view of the mounting bracket depicted in
Fgme4

Figure 6 is a cross-sectional view of the track according to the
present invention;

25 Figure 7 is a cross-sectional view of the wear strip according to the
present invention;

Figure 8 is a front elevation view of the splice bar according to the
present invention;
Figure 9 is a front elevation view of the rail stop according to the

30 present invention; and .

Figure 10 is a cross-sectional representation of both the splice bar
depicted in Figure 8 and the rail stop depicted in Figure 9, as taken along
line C-C of those Figures.

Referring to Figures 1 and 2, the support rail assembly of the present

35 invention, indicated generally by reference number 10, is shown to

' SHEET




adj acent ;the outside edge of the nounting bracket 12 nearest {{hREPEMRERENT SHEET
track 14. Rail stops 52 conprise a cross section simlar to splice
as - shown in Figure 10, and are secured to track 14 by a yDﬂpp@&ﬁBm
fasteners extendi ng through corresponding- holes in rail stop aCK

15 14. These holes are preferably field drilled, although one or both may

be pre-drilled. Rail stops 52 are prefergbly nol ded from .

pol ypropyl ene. ' During assenbly of "support rail assenbly 10
nmounting brackets 12 are connected to wall Wat the appropriate

| ocations, track 14 is slid onto mounti ng heads 20, individual |engths

of track 14 are CO'HB‘?E;%racéﬂgﬁ’&ﬁ%‘;ofm%uﬁﬁnqbr%kétﬁelé?%rﬁaéiémfahﬂ%wéérbﬁ'l p 16.

secured onto nmountin ets

16 are slid onto trMountlrxg brackets42icpangct gaek g to a OHS'F@'E%n?Jae\Qﬁ[@h f the
support rail asse”"&éﬁh\ﬂ}@ Wk, banasaaeial qd hef@irg providé®Uatdrab suppokietfer like

are connected to wall

rail assenbly 10 C(ﬁ%ﬁ@%‘dm endssof tQGf w%gﬁﬁBﬁ%%‘f’g eenﬁyé{E%tsreﬂﬁg%&quo
assenbl ed, is rgl atguchl su;b erhtrakki asemblies 10 areopteferabiynerngloysdbenegon each

nor- ol . 1 b A MR f i Mo Bent, g AU G Sac gk ar
supported. Wear strip 16 provides a sacrificial surface on which the ends of
the flights may slide. The lengths of track 14 and wear strip 16 depend on
the length of the settling tank into which support rail assembly 10 is
10 installed. Lengths of up to three hundred feet are not uncommon.
Therefore, track 14 is provided in standard lengths, for example twenty feet,
which are connected together as will be described below. Wear strip 16 is
similarly provided in standard lengths, such as ten feet. '

Referring also to Figures 4 and 5, mounting bracket 12 comprises a

15 mounting plate 18, a mounting head 20 and an oblique arm 22, which
serves to space mounting head 20 apart from mounting plate 18. Mounting
bracket 12 is preferably molded as a single unit from polypropylene or a
similar non-metallic material. In the preferred embodiment of the invention,
the polypropylene has the following properties: a tensile strength of 500

20 psi, an elongation of 10-20%, a tensile modulus of 1.6X1 05 psi, a Rockwell
hardness of 80-110, a flexural modulus of 1.7-2.5X1 05 psi, a specific
gravity of 0.905, a specific volume of 30.8/30.4 in3/Lb, and a water
abso‘rptioh of 0.01-0.03% in 24 hours based on a 1/8" thick material.
Mounting plate 18 includes two holes 24 through which bolts or similar

25 fasteners can extend to attach mounting bracket 12 to the wall W of the
settling tank. The top and bottom surfaces of mounting head 20 have
formed therein opposing grooves 26, the purpose of which will be explained
below. In the preferred embodiment of the invention, wherein track 14 is
provided in twenty-foot lengths, two mounting brackets 12 are used to

30 mount each length of track 14.

Referring to Figure 6, track 14 comprises a “J”-shaped cross section
which, in a preferred embodiment of the invention, has the dimensions and
properties indicated in that Figure. The cross section of track 14 includes a
horizontal rail 28, a transverse stem 30 extending from the bottom of rail 28

35 and terminatin'g in an upwardly curving hook 32, a lower finger 34 formed



sui tabl esf-or use with all present conbinations of chains and f |@§§L§‘C%R§LNTSHEE

i ncl udi ng metal lic -ehains and flights. 30 It shoul f| be
recogni zed that, while the present invention has been des rwgcﬂleEBm
relation to the preferred enbodi ments thereof, those skilled ig the s

art may develop a wide variation of structural details w thout departing
fromthe principles of the invention. TherefqQre, the appended clains are to
be construed to cover all equivalents falling within the true scope and
spirit 35 of the invention. '

on the end of hook 32 and an upper finger 36 extending transversely from -
the bottom of rail 28 in the general direction of lower finger 34. As shown in
Figure 2, lower and upper fingers 34, 36 are slideably received within
opposing grooves 26 of mounting head 20 to thereby connect track 14 to
5 mounting bracket 12. As also shown in figure 2, 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, 36 and stem 30 is only
slightly smaller than the distance between fingers 34, 36 and stem 30 to
thereby minimize lateral movement of track 14 relative to mounting bracket
10 12. Track 14 is preferably a pultrusion fabricated out of isopthalic polyester
reinforced with 55% glass fiber by wéight 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 4.8X1 06 psi. As indicated in Figure
6, track 14 is designed to preferably have a cross-sectional area of 2.03179
15 in2 and a moment of inertia in the longitudinal direction (ly.y) of 4.99533.
Thus, track 14 is sufficiently stiff in the longitudinal direction to supportt the
weight of metallic chains and flights without deflecting beyond acceptable
criteria.
Referring now to Figure 7, wear strip 16 is shown to comprise a
20 generally “C"-shaped cross section having an upper wear surface 38 and
lips 40 extending inwardly from opposite sides of wear strip 16 to thereby
form a channel 42. As shown in Figure 2, rail 28 is slideably received within
channel 42 to thereby connect wear strip 16 to track 14. Each length of .
wear strip 16 is secured to track 14 with a single fastener 44. Therefore,
25 .each length of wear strip 16 may be easily and quickly replaced, when
necessary, by simply removing the single fastener 44. Wear strip 16 is
preferably extruded UHMW polyethylene which, in the preferred
embodiment of the invention, is virgin material certified in accordance with
ASTM specification D-4020-81, with a molecular weight of 4.0 million or
30 greater, a relative abrasion resistance of 12, an intrinsic viscosity of 24 or
greater and a water absorption of 0.
Referring to Figures 1, 3, 8 and 10, individual lengths of track 14 are
connected together using a splice bar 46. As shown in Figures 3 and 10,
splice bar 46 comprises a cross section corresponding generally to the
35 groove formed by stem 30 and lower and upper fingers 34, 36 of track 14.
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What! i s..€ ai med is: 1. In conbination with a sl
mechani sm having a skudge flight extending between the |
sidewal | s of a settling tank 5 for scraping settled sludge

of the settling tank and ski mm ng floating waste fromthHh
the water contained in the settling tank, t he i nprovenent
characterized by: a supporg rail assembly for maintaining

an end of the flight on a level generally even with the surface of the
wat er, the support rail assenbly 10 conprising a |ongitudinal track on
which the end of the flight is slideably supported and at | east one

mounting bracket [hojddifsiidplide baba6!grafdrably! dinhpiises a pldrdlitylut Holslena) whith
the settling tank;, . . rei.n’th % ack c rls%s ? Cr.oSs
Section  havi ng sdlion with, gostesRenging, heiss i dfack 14 erpiid URCSAL ehdsad dwoe
st em ext endi ng ddengisdof track 14 are assembled with splice bar 46. Alternatively, the
corresponding holes in track 14 may be field drilled during assembly of
5 support rail assembly 10. Track 14 is secured to splice bar 46 with
appropriate fasteners 50 extending through holes 48 and the corresponding
holes in track 14. Splice 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 brackets 12 by a rail stop 52

10  attached to each end of track 14. Each rail stop 52 is connected to track 14 _
adjacent the outside edge of the mounting bracket 12 nearest that end of
track 14. Rail stops 52 comprise a cross section similar to splice bar 46, as
shown in Figure 10, and are secured to track 14 by any appropriate
fasteners extending through corresponding holes in rail stop 52 and track

15 14. These holes are preferably field drilled, alth.ough one or both may be
pre-drilled. Rail 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 locations, track 14 is slid onto
mounting heads 20, individual lengths of track 14 are connected together

20  with splice bars 46, track 14 is secured onto mounting brackets 12 with rail
stops 52, and wear strips 16 are slid onto track 14. Alternatively, one or
more components of support rail assembly 10 may be assembled before
mounting brackets 12 are connected to wall W. | - o

Therefors, it is seen that the support rail assembly 10 comprises only

25 a few components which are readily assembled, is relatively lightweight due -
to the components being non-metallic, is relatively strong due to the
construction of track 14, and is consequently easy to field assemble and
suitable for use with all present combinations of chains and flights, including
metallic chains and flights. _

30 . It should be recognized that, while the pfesent invention has been
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

35 of the invention.



15 fromdshe underside of the rail portion, and two opposing fi ”ﬁ@ﬁ@iﬁ.é@»’é—z‘?ﬁ?sﬁt‘
extendi ng upward fromthe bottomof the stem and one extendi ng

downward fromthe underside of the rail portion; pabefedn FEB 1996
t he nmounting bracket conprises a nmounting plate t hrough witkeh—the R—
nmounting bracket can be bolted to the sidewall and a 20 nounti

having two opposing grooves into which the tvsf) opposing .
slideabl e received to thereby connect the track to the nounti mm !’w
br acket ; wherein the track and the nounting bra

construct ed of non netallic materials. 25 2. The sl udge " s

col I ector nmechani sgyp Ql%h?é‘ﬂ?s , further characterized by a wear
strip having a genera Iy aped cross section - form ng a channel
into which the rail portion is slideably received to thereby . connect

the wear strip to the t|161Ckln combination with: aTQIngéUQélléc‘f&* h?é‘dlﬁnlsfﬁcﬁé\ﬂhg

ections of vear - SPERgeTIgHgRsnding egwen 6o lonibichal idPaRlE o 8 tingiiank

sl udge col |l ect @ rrimrmnapnng settled sludge off the bottom of the setiling tank and skimming
floating waste from the surface of the water contained in the settling tank,
the improvement characterized by:
a support rail assembly for maintaining an end of the flight on a
level generally even with the surface of the water, the support rail assembly
10 comprising a longitudinal track on which the end of the flight is slideably
supported and at least one mounting bracket for secunng ‘the track relative
to the sidewall of the settling tank; ,
wherein the track comprises a cross section having a
substantially horizontal rail portion, a transverse stem extending downward
15 from the underside of the rail portion, and two opposing fingers, one
extending upward from the bottom of the stem and one extending
downward fr_om the underside of the rail portion; :
wherein the mounting bracket comprises a mounting plate
through which the mounting bracket can be bolted to the sidewall and a
© 20 mounting head having two opposing grooves into which the two opposing
fingers are slideable received to thereby connect the track to the mounting
bracket;

wherein the track and the mounting bracket are constructed of

non-metallic materials. _

25 2. The sludge collector mechanism of- claim 1, further

characterized by a wear strip having a generally “C’-shaped cross section
forming a channel into which the rail portion is slideably received to thereby -
connect the weatr strip to the track. " o

~ 3. The sludge collector mechanism of claim 2, characterized in

30 that the wear strip is comprised of sections of wear strip having a

predetermined length and wherein the ‘sludge collector mechanism

comprises a single fastener for securing each section of wear strip to the

track. '
4. The sludge collector mechanism of claim 1, characterized in
- 35 that the track is comprised of sections of track having a predetermined



conpri ses:a single fastener for securing each section of wear

track.
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4. The sludge coll ector nmechanismof claiml1,

characterized in 35 that the track is conprised of sections off bg@cQZFﬁam
- S

havi ng a predeterm ned

- | engt h and wherein the support rail assenbly further conprises—&

splice bar

10

15

20

- 25

- 30

35

S [T

length and wherein the support rail assembly further comprises a splice bar
for connecting the adjacent ends of successive sections of track. |

5. The sludge collector mechanism of claim 3, characterized in
that the splice bar is constructed of a non-metallic material.



for- conmect i ng the adj acent ends of successive sections of tria gg LACEMENT

5. ‘The sl udge col |l ector mechani smof claim3, characterized i t hat SﬁEET
the splice bar is constructed of a non-netallic material. 5§ pate GQ FEB.1998
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SLUDGE FLIGHT SUPPORT RATI. ASSEMBLY

" . Abstract:

10

15

20.

25

30

35

In a sludge collector mechanism having a siudge flight for scraping
settled sludge off the bottom of a settling tank and skimming floating waste
from the surface of the water contained in the tank, a support rail assembly
for maintaining the flight on a level generally even with the surface of the
water, the support rail assembly comprising a non-metallic longitudinal track
on which the end of the flight is slideably supported and at least one non-
metallic mounting bracket for securing the track relative to the sidewall of
the settling tank. The track comprises a cross section having a substantially
horizontal rail portion, a transverse stem extending downward from the
underside of the rail portion, and two opposing fingers, one extending
upward from the bottom of the stem and one extending downward from the

- underside of the rail portion. The mounting br_acket comprises a mounting’
‘plate through which the mounting bracket can be bolted to the sidewall and

a mounting head having two opposing grooves into which the two opposing
fingers are slideable received to thereby connect the track to the mounting
bracket. |

(No -P-gute# suggested )



