Sl udfe CBi | ector Flight 1. Field of the Invention 5 This i nvention
rel'ates to sludge collectors for renoving sludge fromrectangul ar settling
tanks and, nore particularly, to a sludge collector flight. 2.

Description of Related Art Slidge collectofs are comonly used in maste '
water treatnent plants to scrape the settled sludge fromthe bottom of the
settling tank and also to | o. sklnrfloatlng wait-e of f the surface of the
wast e wat er. These sl udge col | ectors typically include a nunber of sludge
flights, which are usually el ongated nenbers that extend the width of the
tank. The ends of the flights are connected to conveyor chains, which carry
the flights in a circuit | engthw se ‘al ong the bottom of the tank and back

over the surface of the 15 water to performthe scF_ra i ng and ski mm ng
functions. The ends of the flights are llggtog! surface of the
wat er by support rail assenblies, or tracks, which are fastened to the
| ongi tudi nal sidewalls t . I,ng tank. The length of the flights
bet ween t he- chai n\gal S ﬁé@pﬁgpéi@&érﬁﬁg in typical settling tanks having
wi dt hs of twensy feet d‘mlsnnmntloheeiatesglusiudgecellemerstfedremovmg sludlge from aI

bendi ng forces frogy %p@u G sBRi e anaz,{ﬂfar;ﬁrérggpémgul% olgsa S[E%F I%Hto?g'rﬂqﬁ

itself is usually. na conc s‘are e
the settling tank 2o prigsaciptignof Relatedddl which the flights are

3Mr1 ?Qf,ng t gded ;JL Lngalt |h§ %gggé) baneéier%(r:@*gl UmmoRR/ uizéHd mqnés@fwétbﬁtr%btrﬁéﬁﬁprants
port i onsgo? the rd® Is's‘ratﬂ?ame 9993[9[5%3?@%93 &s‘ggr?ﬁl%k'ﬁg t%ln[}f ?ﬂé ajspito
stﬂt g?'hgg -'?ge{ ﬁg i ?{sll(m ¢loatihg edstd off\mesurfibebefhrywastmatah?'mser@udgml caglr%/
hear shoss ar o cofOIRIREElyPleaR ndlphs hjiubd & <Ihdse pighfs, e Bl pstaifl
flights with seveelongaied arambersHbabextendithe widtit afitbe $ank.c Thatgnastofithe
corrosion from 30{_19‘?\‘(?9%'&6%&@8% %ﬁ@ d?’%%fns W%H‘Ea@ﬁ?é/ﬂﬂlg ?sfrmté“éur&\‘tﬁ r

shoes difficult asteners nust acl n e
wear shoes tinelyleng W@@oalonatt%bptt@m @5"‘9 taﬂ‘QaHQMWeﬂhQ ﬁ\é’ffrl?ﬁ/@ﬁ%eon

15 waterto 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 unsupported, and in typical
settllng tanks having widths of twenty feet or more, the ﬂlghts are subjected

20  to substantial bending forces from the scraping and sklmmlng 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 operatron. The portions of the
flights which engage the rei_ls during the scraping operation and also the.

25  portions of the rails that engage the support rail assemblies during the

' skimming operation are subjeot 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

30 ‘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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Theréfore, it is an object of the present invention to provide a high- -
strength flight that can w thstand substantial bending forces. Another

object of the invention is to provide a flight and wear shoe wherein the

wear shoe 5 can be easily connected to-the flight wi thout the use- of
fasteners. According to the present invention, jhese and other objects and -
advant ages are achi eved by providing a-flight Rhaving 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 noment of inertia which enables
10 the flight to withstand substantial bending forces. A wear shoe having

a general ly flat pr@immaryoftherinivestiony outwardly projecting lips is also
provi ded.. The wear shoe f5 egte P ety tmS)] ing Hhe
cli'ps of. the wear shoe O'l\'_/%r%ﬁ]}g, ﬂ%é'nfggje{cﬂgf ﬁél g%%?nm%%g%%gP@gdrée@ Hlé}?
requi red. Wile t hStiangtkilighbthalcas withstard substagtizlbanding iqsees. daother object
wearing surface forofthe irMentibhiigfs pasvidda fiight alnld wear stioeswheteid tie aear shee
bottom of the tank an L,es r._shoe al so

the . t | nbl h '
provi des addi ti 8nal®& Breil% ganngnted 19 @aﬁeffﬁﬁfatwmo%t&%@ef“e’e faptepetirel . In
alnot her Sng.lodijrrent of t Mecdondiagttodine peedent givientishctheserand ether bbjectand
el ongat ed bl ade attg : - qutyas dl- :
ol pari s provi deq. BANEdR dhe MM bithiind Whioh iRy kpP[olsiEbkATross
manner simlar to ﬁﬁetimandénwardlyrpqu&ﬁngq@w theatap and batomhef eaq!'gﬂﬁgbt.t 0
operate effectivel WHJbr@@EEeEﬁWBFtI‘@mgh% Qgﬁgh Wt%%&ﬁiﬁ%hi@ﬁbﬁﬁbés

ol | ow ng. dot aitbed TR 52 MUASIANG HHBSATEIAL HEBIING TFE ok HABSPPAGEVING 2
drawi ngs. 25 Bri elgeRerdlyi fRitippofilefaridiaclitiiy s\@wardig préjedting lips iy alss prevtiean
view of the flight _of \'tlhe res%nt. Ve QHO : flzll_% e LA Shad ienltﬁer %ﬁgs Xfﬁ‘g _
of a portion of t hdNeWERE SRR aninacted ot g By gniely Snakbigd
cross-section vi ewwsarisheewser tisdtips of thehfight: eNe fasténers areaieguired. Wigla thes
R o urech PRnBTRBlodd B 0k g ptRoe KMEaI SR R 0
[err] of Figurés3; fight as the flight is transported along the bottom of the tank an the support
' C rail assemblies, the wear shoe also provides additional support for the flight
inthe 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 cjips is provided. The extension plate attaches to’
20 the flight in @ 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'descriptioh, with reference to
~ the accormpanying drawings. | :
25 Brief Description of the Drawings _
. Figure 1 is a cross-section view of the ﬂight of the present invention;
Figure 1A is an enlarged view of a portion of the flight depicted in
Figure 1; a ' . ' o
o Figure 2 is a cross-section view of the wear shoe of the present
30 invention; o - , . .
~ Figure 3 is a front elevation view of the flight with several wear shoes
“attached thereto; | o .' | o
~ -Figure 4is a cross-section view of the flight taken along line4-4_ of
Figure 3 ' '
35 '
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-3- ‘Figure 5 is a front elevation view of the spacer bar elenent of the _
i nvention; Figure 6 is a side elevation view of the spacer bar depicted in
Figure 5; 5 Figure 7 is a cross-section view of the flight extension
pl ate according to the present invention; Figure 7A is an enl arged vi ew of
a portion of the flight extension plate depicted in Figure 7; and Figure 8
is a cross-section view of .a fli.ght connect edég/i th the flight io extension
plate. Detailed Description of the Preferred Enbodi nents Referring to.
Figures 1 and 1 A the sludge collector flight of the present invention,

i ndi cated generally by reference nunber 10, is shown to conprise an _
"H'-shaped cross section having a substantially flat front. or 15 sl udge
contacting face 12 and Rig4ignBissafront plevation views of thecepacer ban elareat ofthe .
transverse arm 16.inydritidpt 10 al so conprises |ips 18 projecting inwardly

fromnear the top and hottom.of front' and rear faces 12, 14. Each J.i .

i ncl udes an ‘out vvgrdl'y r'g‘ér@nn% S St %‘8&%@%‘&%"’5@3&9S@Qaféb.%%‘hﬁe&ﬁg%'a‘l‘S?
presenting, .transerse engagi ng surface 18b. In addition,: flight 10

i ncludes 20 a.finger tendi 1_ongi..t udj. nal : t om0 t
face 12. As w fl bgconﬁﬂﬁ@efgpégﬁgﬁf%'w%g@ithﬂe% ﬁ@g} é%%é’gg%’ @g}e[ %%éorgg{bg

| evel. as the wear t@Moeprasenpirmentions or ef f ecti ve engagenent of flight 10 -
with the bottom of the | 4 j A ik

chai ns (not shown) a[orfq@?rtﬁ,?'&lb%t%@%hi)afr@%yétvgﬁt?b?ﬁ)ﬁ6¢§%§R%F§§%H¥i?ﬁ erte '
20 scrape the sl ud’@&'céggiﬂ Figwe feapdt t om.of the settling tank with nininal .

floor clearance. As fliFqirel®id & cidsesaRfibhibwat feonPRcibivith tRé fifight
al ong the support wl | .assenblies- (not shown), front face 12 skins the

floating wast 8%fr GAYONBIFYf the waste water. The l'ength of flight 10
depends upon t he DetaitedDesbrptiont of thedPreferked Entlibdimintsh it i s enpl oyed.

secti on compr sce o r e MePTEtoRGHAR 1 E VA e slleBe calepieRMERTI R | o
travel (the Y dir presam)nventionf indigated generaliydierieferenas inumbeniq, is showndtae
substanti al ‘bendi Banfﬁ?fs%%f]n 9RUSREhd crdss 38kich ﬁading"d EWBSEniidfy Fdtdeifor! N @
preferred enb-?gl ! mgn}dg%f COntgct%n%V-f%cteH%néné g(as.u%g?asngiialsly ?lta{ Pegr 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
20  afinger 20 extending lohg'itudinally 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
25 f_rom 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. - . | o .
The length of flight 10 depends upon the width of the settling tank in
30 - which it is employed. Lengths of twenty feet or more are not uncommon.
The "H"-shaped cross section comprises a rélati'vel_y_ 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 skirhming
the sludg'e. In a preferred embodiment of the invention, the cross section
'35 has the dimensions indicated in the example below, with an area -
of 2.46023. : . :
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35 'Has the dinmensions indicated in the exanple below, with an area of
2.46023 -4- in2 and a nonent of inertia in the Y direction (I1Y-Y) of
2.98317. Flight 10 is also preferably a pultrusion fabricated out of

i sopthalic polyester reinforced with 55% gl ass fiber by wei ght having the ;
followi ng properties: a longitudinal tensile strength of 47,500 psi, a
transverse tensile strength of 7,000 psi, and % a nodul us of elasticity of
4.8X106 psi. However, the present invention should also be considered to
cover ot her generally "H'-shaped cross sections having different dinmensions
and nonents of inertia, as well as flights constructed of other materials,

i ncl'udi ng metal lic %ﬁé%&meﬁﬁgpbéhmnt ?ggé&m%- 2§§§?¥]§%"Qﬁt 10 is

shown (in an up5|de oriéen rrs basé

substanti al |y fl atalzegrefegaklyef aultruselnggér@atedmt%lamml@ priyestantain ﬁ%sae
rom Saeh 2re o VINSSEGETRBTNSRAE QIR Rlohihg iy ¥ Wﬁ'wdm'
ar cuat e cam surfac@@%sﬁ'ﬁﬂgghoﬂ SQIW' & lEansyiersg) tensilg & ot eggﬂ Rsk and |
R e
wi dth different f r seationathavingadiffesentdimensions andemoments of inemtraﬁas‘Wetj;las 10

for engaging the Sﬁigﬂﬁhéor{sgr‘y'ctﬁéie&me)’@gt@n%gdihl:!é@thjﬁie?al[i‘ﬁh%ﬁ

t hi ckness, of a wea | cuI ar
appl i cation in which itRpterisgép FMG %ﬁd@@?h@ %E@rsr%m f{inrﬂﬂ umidesloa/n

single unit frgm aoﬁlé?ﬂaﬂ@rﬁ b'ddin;ﬁﬁgeeé bﬁse AHViRG a%ﬂb‘stﬂrﬂﬁh?'ﬂﬁt %aHhﬁ"ébrface
However, wear shoe aI s ed or cast from _
material , especi al 3@ aV\HB é#t |e|’ft"6\ﬂif‘91ﬂ'€f‘§‘fﬁ{s VitFPr Q?@P%‘{m \g\fe{qr sg'ﬁ’f’ 22ajso
Referring now to Ragnpesesiaelig 30, extendingvutwaaly fronpeacie sitlé dfcstémme28.0Bach
wear shoe 22 ﬁﬂgagcﬁfpcéﬁﬁ@éﬁ%&%@f@i ripsdiig, rdfed Sar R 0GR HF ©
front and rear fadewatdly ptesartinghtransversemngagingsifaceadOh.n¥Weanshas 22
et Supon” 5o B Sl s it sl it S B oo o
ori g| nal position 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 dependrng

20  upon the particular application in which it'is used. Wear shoe 22 is
preferably molded as a single unit from a nonfmetalllc material, such as
polyurethane or UHMW. However, wear shoe 22 may also be machined or
cast from a metallrc material, especraﬂy when used in conjunctron witha
metallic flight. -

25 Referring now to Figures 3 and 4, wear shoe 22is connected to the
top or bottom of flight 10 by snapping chps 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

30 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 ﬂrght 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

35 conneeting link 32, or wherever a particular application requires, for -
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firmy I'dck engagi ng surfaces 30b and 18b together and thereby secure wear

shoe 22 to flight 10. A chain connecting Iink 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 bottomof flight 10 proximate each chain
35 connecting link 32, or wherever a particular application requires, for
engagi ng ‘the rails. at the bottom of the settlifg tank. In addition, a wear
shoe 22 is preferably connected .to-the top of flight 10 outboard of each

chai n connecting link 32 for engaging the support rail assenblies mounted

to the sides of the settling tank. As is apparent from Figure 3, finger 20

is provided 5 W téngagingtise 7Ails dtthe bottanpdithe setin simeswaddmonaalwealrenoe_

et orapry e eant? KPIBARIY ofiles i%ﬁéfggé’%&e\fvm%ﬁﬁésﬂewh chaif

appl i cations, suchcennagtiagdinka2 foaumgagmgtthe support rail assemblies motmte@.tﬂ(tm e

very thick, the he, él@F% o?ihé"@éﬁl@‘ﬁﬁkz é|§ ép‘g?feﬁt'?ﬂﬁ?tﬁﬁbﬂee%‘%ﬁefboflé BSVided

so that finger 20 w
settling tank. 571 iih §U1wta29adem¢§@mpdaiemrrsf@eﬁ@@ctlnraﬁquméhebemhtwf

o £ ot 1D CH o Rl gnbo opanpingoltl todab Lt eriigneo iy pratrab) o 50
ks 32 To pr ovt sAmP asinguB i ines26; Hiwedsd, ozame apoications, such as "
Elr O)L(I:‘ ggtg Q(r)]ljeg 36whéfe thepadis onithe $1088 ofithe dwitliegianiy ack vélsf thioki the height of

Comnect ed by a i SHEGeSHEE ??é%féﬁ%ﬁ%ﬁ@%@ﬁﬁ Ftfedad 86 et ingBE2bi %E%Xﬁ%%d
cylindrical seiti substiantiallyrtoshebottomofit mgitm'd( bet ween adj acent hol es -
36. Referring to Fi 9Ufe|=r§ght§1o eéonh%gteﬁalg'cﬁairﬂééﬁrf ngEIH?F%@ JvﬁﬁbBHQgJB -

portions 20 of front and rear ces I cal sections

al i gnment wi th hol ¥ other sHiablefasteners s‘ba50§8 3ﬁ§’§?'ﬂﬁ’ thipughhelas 8@ én flight
between the | ower ﬂpﬁmggfésménd tHrolg ﬁ%dn’é@?@nduﬁg%lobﬁn cHain Behiéctitry IRike 32.

Section 40 to ¢ her LRPTMI B SHORRT 0 OBt BRA ISR CBRER 421 1 Protimels ho3ian,
bars 38 are prisf ersgacer bars 88 msdy be teetplofech Referring 40 F'gurea&nndaﬁ eekch o
el oyed | n con; urersh By o (eSS o yEied SeCiSI Ao RLPREGEI BT 1o,
| ayer appl i cati ondraryeese siegn #8. Hihguspacing betwsen fbﬁtqaméerbneo pﬁcyéllrmlcag
‘sections 40 corresponds to the distance between adjacent holes 36.
Referring to Figure 4, a spacer bar 38 is inserted betwee_n the upper portions
20  of front and rear faces 12, 14 with cylindrical sections 40 in alignmenf 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 connectmg link 32, holes 36 and cylindrical section 40 to thereby
connect flight 10 to chain connecting link 32. Spacer bars 38 are preferably
25 . constructed of a non-metallic material.
In another embodiment of the |nvent|on a flight extension plate 44
may be employed in conjunctlon with flight 10 to effectively handle deep
| sludge layer appllcatlons Referring to Figure 7, flight extension plate 44 is
- shown to comprise a substantially flat base 46, an elongated blade 48
30 extendmg transversely from one side of the base, and two clips 50 extendlng
from the opposite side of the base. Each clip 50 includes an outwardly
presenting, generally flat cém surface 50a, a transverse engaging surface
50b and an outwardly presenting, arcuate locking surface 50c. Refernng to -
Figure 8, flight extension plate is connected to the top of flight 10 by slndmg
35 chps 50 over hps 18 from an end of flight 10 so that each llp 18 is firmly
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sh&)-w,n to’conprise a substantially flat base 46, an el ongated bl ade 48 3
extendi ng transversely fromone side of the base, and two cl_wﬁ-ﬁgﬁ:—' :
extending fromthe opposite side of the base. Each clip 50 includes an
outwardly presenting, generally flat cam surface 50a, a transverse engagi ng
surface 50b and an outwardly presenting, arcuate |ocking surface 50c.
Referring to Figure 8, flight extension plate is connected to the top of .
flight 10 by sliding 35 clips 50 over ligs 18 froman end of flight 10 so
that each.lip 18 is firmy | ocked betWeen engagi ng surface 50b and

| ocking surface 50c to thereby secure flight extension plate 44 to flight
10. - The | engt h of Ipckemhbebyeamengagipgsudase 50 andiloekingisurigicesile toghereby
correspond to the giSiraMc g}fgp(gh b B4G8 Mt Lo | P &f {li heiek
extension plate 44%@%%%%1{9 gtshﬁ?l ongd@ﬁ 18‘2%%% 10 é‘gpaggﬁhg%gi n
connect i ng |1 nks F2aia 4 ispeieraply hesanionprespanidp ibe distance betwegn.chain
hei ght of bl ade 4&drmeciingdinks 32¢addifghextérsiamplate adiioaccardinyly bositioosd
rore’in hei ght 5 ¢ 1 DT 4P Estvegh 3B coriheiig s 3Ry Bipllet ei8pHG fom
fifteen inches. | foasdid fase,12.hEhé heightof blsdentBiisechidemedepemdingoatioe ed
slightly forwardly, : ; : dd'e 0 |
extensi on plate 4 %‘ﬁggéﬁgﬁ%ﬁﬂlpggilgg @:{ﬁder a lﬁnﬁfuﬁ?l Eogrbiégﬁﬁ(ljeﬁjﬂ ladds
metal lic material ¢a¥idbeesightinshes pamare in height, therebyirreating pdlightiwithagui ¢
different appli Catéffébiiue@ﬁitﬁ%f fitdefmtdheal 4aladaftiond RNfre€ N GFila8E 48 mMag

di nensions of the sludge cqollector fljight 10 sho n Fiqures, 1 an may
be as fol l ovvs:lOReflE‘?.éﬂalgdl\ﬁ'.ghﬁy ' quﬁgﬁn?qer%wefy(ﬁ?nvgy the layer 0?51}“5@9102

1.125 104  Flight 2x@énsi@ibplate 44 can be c@n&tfucté® of either a metalli6 .08 2ondrt0
8' i’g? 5112 o _ _metall?c fhatertdl in a manner similr ﬁ?f_ﬁgﬂltl@o, and can be cutfo 2uit18

different applications, depths and mechanical equipment combinations. |

The dimensions of the sludge collector flight 10 shown in Figures 1

and 1A may be as follows:

Reference No. - Dimension (inches) -
100 0.25
102 - 1.125
104 ' 2.25
106 . 2.25
108 - 0.875
110 0.375
112 0.75
114 7.625
116 25
118 0.1875
- 120 - 0.125 _
122 - 0.0625 (radius of curvature)
124 0.09375 (radius of curvature)
126 ~ 0.5 (radius of curvature)
128 . 0.03125 (radius of curvature)
130 - 0.1875 '
132 - 0.375.

FUrther,.the section properties with respect to axes through the centroid for the

sludge collector flight 10 shown in Figures 1 and 1A may be as follows: |
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120 ;¢ 0.125 122 . 0.0625 (radius of curgalilcthert?8heet
0. 09375 (radius of curvature) 126 0.5 (radius of curvature) 128

0.03125 (radius of curvature) 130 0.1875 132 0. 375

Further, the section properties with respect to axes t hrough the centroid

for the sludge collector flight 10 shown in Figures 1 and 1A may be as

foll ows: 7 Area = 2.46023 XBAR = 1.19368 YBAR = 4.22583 | X-X = 10.2968

| Y-Y =2.98317 | X-Y = 0.522897 R X-X = 2704580 RY-Y 1.10116 ZETA =

-4.06886 I P X-X =10.3340 IP Y-Y = 2. 94598 RP X-X = 2.04949 RP Y-Y = 1.09428

The di nensi ORFeé’EthOZQar 'shoe 22 'shown in Figure 2 may be as fol |l ows:

Ref erence NoyxpaAR D SN ‘(inches) 134 = . 1.125 136

3.25 138 g 140 - 1.0 142 1.375 144

o b937e 146 YBAR=4.2 §§ 5625 - -
o ~ I X-X=10.2968

1Y-Y = 2.98317

| X-Y = 0.522897
R X-X = 2.04580
RY-Y =1.10116
ZETA = -4.06886
IP X-X = 10.3340
IP Y-Y = 2.94598
RP X-X ='2.04949
RP Y-Y = 1.09428

‘The dimensions of the wear shoe .22' shown in Figure 2 may be as

follows:
Reference No. Dimension (inches)
134 ' 1.125
136 3.256
138 - 0.75
140 L 1.0
142 - 1.375
144 0.09375
146 - 1.5625
148 0.3125
150 0.375 -
152 _ -0.03125 (radrus of curvature)
154 ' 0.25 (radius of curvature)
156 0.03125 (radius of curvature)
158 0.0625 (radius of curvature)
160 : 0.25 (radius of curvature)

The dimensions of the spacer bar 38 shown in Frgures 5 and 6

may be as follows
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148 : 0. 3125 150 - 0. 375 152 - 0.03125
(radl us of curvature) 154 0.25 (radius of curv St gheet
0.03125 (radius of curvature) 158 0.0625 (radius of curvat ure)
160 : 0..25 (radius of curvature) The di nensions of the spacer bar .
38 shown in Figures 5 and 6 may be as foll ows: -8 Reference No. -
Di nensi on (inches) 162 2.25 164 _ 0.5 166
3.75 168 4.4375 170 8 0.25 (radius of curvature) 172
0.21875 (radius of curvature) 174 - 0. 34375 (radius of curvature)
176 Refefer®?NoThe dDimassioméincheshe flight extension plate 44
shown in Figures 7 and 7A may y be as follows: Reference No. Di mensi on
(inches) 177 42 3. 00148 ~8.125 180 . - 0.1875
182 164 O- 4375 184 O 0. 125 186 0.125 188"
2.1875 190 - 166 ?? 0.1875 194 : 0.75
198 168 0. 21875 (ra gf curvat ure)

170 : 0.25 (radius of curvature)

172 " 0.21875 (radius of curvature)

174 0.34375 (radius of curvature)

176 0.3125

The dimensions of the flight extension plate 44 shown in F igures 7

‘and 7A may be a_s follows:

Reference No.”  Dimension (inches)
177 3.0
- 178 - - 8.125
180 - 0.1875
182 1 0.4375
184 0.125
186 0.125
188 2.1875
190 2.375
192 . 0.1875
194 0.75 N
198 - 0.21875 (radius of curvature)
200 0.09375 (radius of curvature)
202 0.53125 (radius of curvature)
204 - 0.65625 (radius of curvature)

Angle 196 may be ten degrees. Further, the section properties with respect to

axes through the centroid for the flight extension plate 44 shown in Figures 7

‘and 7A may be as follows:
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200, - 0.09375 (radius of curvature) 202 Repla€enedt Xheet
(radius. of curvature) 204 0. 65625 (radius of curvature) Angle
196 may be ten degrees. Further, the section properties with respect to
axes through the centroid for the flight extension plate 44 shown in
Fi.gures 7 and 7A may be as follows:" Repl acenent sheet 9 Area = 1.43252
" XBAR = 0. 251456 YBAR = 3.05533 | X-X' = 9.26465 1 Y-Y = 0.863585 | . X-Y =
-1.90049 RX-X' 2.54310 R Y-Y = 0.776430 ZETA = 12.1720 IP X-X = 9.67458 I P

Y-Y = 0.453658 RP X-X = 2.59876 RP Y-Y § 0.562748 It should be recognized
that, while the present invention has 5een described in relation to the
preferred enbodi nents thereof, those skilled in the art may devel op a w de
variation of structural details w thout departing fromthe principles of
the invention. Therefore, the appended clains are to be construed to cover
all equival ppes=fBHYBRBY Within the true scope and spirit of the invention.
10 What is QpnRed. 51486 A sl udge col |l ector mechanismfor scraping
settled sl u§gaa@tfs 05533 , :
I X-X=9.26465

1 Y-Y = 0.863585

| X-Y =-1.90048

R X-X =2.54310

RY-Y =0.776430

ZETA=12.1720

IP X-X = 9.67458

IP Y-Y = 0.453658

RP X-X = 2.59876

RP Y-Y = 0.562748

It should be recognized that, while the present 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 invention. -
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the bottomof a settling tank, the sludge collector nmechanismincluding a5 ——
sl'udge collector flight characterized by: an "H'-shaped cross i
having a substantially flat front face, a substantially flat Jmmm“m”m””",
a transverse stemjoining the front- and rear faces; a first lig ektehdihgs =
transversely fromproximate an end of the 10 front face; and a second lip
extending transversely from proxi mate a correspondi ng end of the rear face.
2. The sl udge col |l ector .nmechanismof claim1 further characterized by a
wear shoe having two clips for engaging LE.QAf‘f_i rst and 15 second |i ps,
whereby the wear shoe is connected to the sludge collector flight through
engagenent of the ¥Yhaids&laimedis:first and second lips.. 3.  The sludge
col l ector mechani smof claim 2, characterized in that the first and second
| i ps extend i nwardly toglard each other from proxjm

r

{ e the _ends of the
respective front and re fa@e%‘uﬁﬂﬂcpp@tﬂm}%héﬁ'éﬂ"%’Oscw%éeﬁbﬂvﬁi‘#&%@m.
ThFI sl ;Jdgef f:pl 'HeC]E the bettdmfansetiiing tahk) the slﬁuyea@cglgﬂctm?ﬂechaﬁigm inf:llmeinvd adge
collector flig r r LigS i pger. extending | ongitudinally
downwardly fro thg'utpggrﬁ&gg%éﬂﬁ%gﬁﬁ{ﬁﬁt&?@@%ntiaI |y equal -to the depth
of the wear shoe. 25 - &n "H"-Bhapst wioss sadtioachavingre substantiaty flat front 1-
further character| Bysﬁsum&my ﬂ%’f[é‘%{‘rsféé’é‘aﬂb%ﬁ?r@)é'ré”@st%n?gﬁﬁn]gatﬁﬁ front and
el ongat ed bl ade extending generafly transversely from one site o e base,
and two clips extef@@rigce@sansversely fromthe other side of the base for

engagi ng the first and secong firsif eMERARBMrdHi9efddlBRbmENORIRAR aPbANS tie
connected to the 3@?”*:1*?&%958@0' | ector flight through engagenent of the
- S

clips with thel®ir nd lips. 6. The sl udge col | ector nmechani sm
of claim1, characterized i natsaabntiilip exterttieg trahbwersely fifdmgroxintate a

const ot ed of 2, OATERNNG SR o taed, oo, Shu0e oLl eeten
t he sl udge col |l ect or - ne2hani $heshidgeceallectaraneghanism of claim 1 further '
: o characterized by a wear shoe having two clips for engaging the first and
15 second lips, whereby the wear shoe is connected to the sludge collector
' flight through éngagement'of the clips with the first and second lips.
< 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 fade_s and the clips each
20  extend outwardly. S o |
4, The sludge collector mechanism of claim 1, characterized in
that the sludge collector flight further comprises a finger extending
longitudinally downwérdly from the front face an amount substantially equal
to the depth of the wear shoe. ' o B '
25 - .5, The sludge collector mechanism of claim 1 further
| characterized by a flight extension plate having a base, an elongated blade
extending genérally'transve'rs_ely 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
30 sludge collector flight through engagement of the clips with the first and
second lips. | | . | |
6. The Sludge.collector_méchaniém of claim 1, characterized in
that the sludge collector flight is constructed of a non'-m'etallic material.
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slhdge col lector flight which conprises an "H'-shaped cross 5_section
haV| ng a substantially flat front face, a substantially flat rear face

first lip extending transversely fromproximte an end of the fmlmi m “m”ml“m

toward the rear face, and a second |ip extending transversely f

proxi mate a correspondi ng end of the rear face toward the front face
wear shoe which conprises a base having a substantially flat 10 mearlng
surface, a st em ext endi ng transversely fr9p1the base, a first cI|p
extending transversely outwardly froma fi¥st side of the stem and a
second clip extending transversely outwardly froma second side of the

stem wherein.the first7and A@i@dgie collertormechanisgriobker m@sétltledfslur e 6ffd

0o 110° 5, SRR B ek e S W iadarass

characterized by apy:el ongated flight extension plate having a base, a bl ade

extendi ng general ly transver gehy er eh{}ﬁ-fﬁ?gqﬂh,en@ﬁ}ﬁeg 85%‘9@*%'%@% cross
12

presenting clips extending fromt ase o
wherein the cli%ps %ﬁc‘éw@rrg%%msybmwa! y8at iret fagada substaatinlly fat rear froesm

secure the flight fpst ﬁ;ﬁ'%k@hdﬁg’ﬂ‘irﬁné\ﬁérkél? fﬁdrﬁ(w&lﬁ@té aAledd of th8ffontface  The

sl udge col |l ect or nechani char

col lector T1ight | SHERLET. Rardies: and Aseoaed i P|qéenﬁﬁreeFr@aﬁvergefi'sf@o@aorgx'mate

a correspondmg end of the rear face toward the front face;
a wear shoe which comprises a base havmg a substantially flat
10 wearing surface, a stem extending transversely from the base, a first clip
extending transversely outwardly from a first side o'f.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. -
o 8.  The sludge collector mechanism of claim 7 further
characterized by an elcngated flight extension plate having a base, a blade
extendih'g 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 llps
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.

25 -

30

35
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