5 FMC 45-11788 Wear Strip Assenbly for Use in a Waste Water Treatnment

Faci ity Background of the Invention 10 1. Field of the Invention This
Fnvention relates to sludge collectors for renoving sludge fromrectangul ar
settling tanks and nore particularly to a wear strip assenbly for
supporting a flight for use 15 in sludge cqllection. 2. Description of
Rel ated Art Sludge collectors are conmonly Used in waste water treatnent
plants to scrape 20 settled sludge fromthe bottom of the settling tank
and also to skimfloating waste off the surface of the waste water. These
sl udge collectors typically include a nunber of sludge flights which are
usual |y el onjat EMCGA#RDEB8 t hat extend the width of the tank. The ends of
the flights are connected to drive chains which carry flights in a circuit
| engt hwi se al ong the bottonlof the tank and back over the surface of the
water to perform the scP¥gsrdgpdssenhly f S I hEp ABE 118 BeH1Ly
settling tanks used in vvaste vvater treatment faci I |t|es typ| caI l'y include
field install ed_steel ;l' [ s having floor wear bars disposed on the
T-rails for sup e foy when col | ecting sludge. The T-rails may
be spliced umgether with separate steel plate splice bars and may be
secured to the goncr t‘f’d S 9f the settling tank by the use of 30
standard har dware. A&?T#%E?By-the floors of the settling tank nay be
poured without T- rails and the wear bars may be directly nounted to the
concrete floors. Bec W, B

material, such as UH%S%I yetn hy enté)asma EJIE&OJS%HW g%g%ﬁﬁe&éﬁg{% a

di fferent coef f eatliagtanky mﬂ.%?ﬂ@@%hé? pear1Hip asw kyéﬁrcsuepetmg eﬂ»gbt for usgt eel
T-rails to wblch1ﬂMch&ﬁMu@ﬁ nount ed and special design 35 consi derati ons
must be made. Wde variances in the anbient tenperature within the concrete
basins during installation or variances in water tenperature when in final
operation are c®nmonDesutliptibtresfceinted Adhe wear bars may becone | oose, buckl ed,
or otherw se out of line. Consequently, the flights may becone jamred and

may result in breakage of the chain supporting the flights.
Sludge collectors are commonly used in waste water treatment plants to scrape

20  settled sludge from the bottom of the settling tank and also to skim floating waste off the
surface of the waste water. These sludge collectors typically include a number of sludge -
flights which are usually elongated members that extend the width of the tank. The ends of
the flights are connected to drive chains which carry flights in a circuit lengthwise along the
bottom of the tank and back over the surface of the water to perform the scraping and

25  skimming functions. .

Rectangular settling tanks used in waste water treatment facilities typically include
field installed steel T-rails having floor wear bars disposed on the T-rails for supporting the
flight when collecting sludge. The T-rails may be spliced together with separate steel plate
splice bars and may be secured to the concrete floors of the settling tank by the use of

30 standard hardware. Alternatively, the floors of the settling tank may be poured without T-
rails and the wear bars may be directly mounted to the concrete floors.

Because wear bars are often formed of non-metallic material, such as UHMW
polyethylene, nylon, or polyurethane, they have a different coefficient of linear expansion
than the concrete floors or steel T-rails to which they may be mounted and special design

35  considerations must be made. Wide variances in the ambient temperature within the
concrete basins during installation or variances in water temperature when in final operation
are common and therefore the wear bars may become loose, buckled, or otherwise out of
line. Consequently, the flights may become jammed and may result in breakage of the
chain supporting the flights.
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5 Further, because wear bars are typically secured to the T-rai

or concrete floor by screws or bolts, a portion of the wear bar surface is
Fessened due to the presence of these fasteners. Mirreover, a nultitude of
fasteners nmay be needed to secure the wear bars to the concrete floors or
T-rails, adding to the overall cost and fielf | abor required. It is
therefore desirable to have a wear bar that nay be secured to the bottom of
a -settling tank without the 10 use of screws or bolts so that the total
wear bar surface may be utilized and the installation is |ess costly,

easier to install and easier to replace when necessarg/. Summary of the
| nvention 155 FuFther, becawsepyrear/hagseate typicallywseuredtortheT-zailow gpnayete Bpordye i n
a waste water traalag fgéWéa'rﬁéngrf&E id IB&Sed A0EANCHLlend Gl
secured to the bsgt?etom% ltsagt’&dl{gy | east orlle wear sttrol |seBosed éﬁ ound

the anchor pl at efasienersnMereeves gapdigudes of Jasteners may fe “%4@?’@5?‘%“%‘?‘% Yebavitate a
wear strip asserdyhyrefe ook o Tirailsdadtiiait6 thadverall boseaid TRIY laboi Géquirkd. mrrmrefsteng

a plurality of a ch plates arran ed | a lon inal direction,

20 the anchor ‘{;’P i?s °l§‘éY°r?gw%aéE3 Fﬁﬁ“‘ﬁgg’t%‘?‘rg mof 2 spfling tapky il e
plurality ofioweaise 8f scrd¥s, orealtshsomﬁat tlbeota%arlﬁrsurme may begtilized arsltheoinstaliation s
section and bei ng,di spesed .ar ound char plates. There is
further provi decfggs?/\%doﬁ eﬁ?é?ré? mtStau yeasf““%ptlacg W%e'?'pr gsr?"ng a settling tank

conprising a wear bar expansion pocket in a rear end of the settling tank
and a wear 25 ﬁwaﬁgmgqul sposed upon a bottom of the tank. The wear
strip assenbly o € waste water treatnent systemconprises a plurality of
anchor plates arranged in a |ongitudinal direction, each being secured to

the tank bot{som and aTnkdifspldvidéd ad aWB&rstrﬁJtaﬁéeﬁﬂi)ly PG xmawas&gwaemahmed

Cross section an ei ng di.s ed arou The
plurality of weatgl Biyr‘ﬁf’ﬁ’? ﬁ&gat Yesrziats a?‘iri’f’f)gli“ﬁéec\'ﬂf&rm %‘5&“ %%Cr?st ﬁ‘s&&%&% MYhen
t he anbi ent 30 wéaesipdisposed aiind the awhorplae baviresd aashelpedi ongys seegoml | at i on or
the tenperature of t rafl | tion
of the Dr awi ngs 35 Tnetoi ilsppithldadly GRE'sBha S fo AR wils SprelFafiberd

di sposed on the faeility ogmnf;nasnlembwwf@ncmh@atm araged ip glengitadipgl dm@mséa@ ofs a

Cr0ss sect o Of wélaliha piféd bethg ek S tRAboltsm Bt 4 @Rk HidWYISHaI0f HORNIps dadl €.

Figure 3B is an end view of the anchor plate.
of the wear strips having a c-shaped cross section and being disposed around a number of

the anchor plates.
There is further provided a waste water treatment systems comprising a settling
tank comprising a wear bar expansion pocket in a rear end of the settling tank and a wear
25  strip assembly disposed upon a bottom of the tank. The wear strip assembly of the waste
water treatment system comprises a plurality of anchor plates arranged in a longitudinal
direction, each being secured to the tank bottom and a plurality of wear strips, each having a
c-shaped cross section and being disposed around a number of the anchor plates. The
plhrality of wear strips may expand into the wear bar expansion pocket when the ambient
30 temperature of the concrete basin during installation or the temperature of the water during

operation increases.

Brief Description of the Drawings

35 Figure 1 is a partial plan view of a flight disposed on the wear strip assembly of the
present invention. '
Figure 2 is a cross section of a wear strip.
Figure 3A is a top view of an anchor plate. Figure 3B is an end view of the anchor
plate.



5 . Figure 4 is a cross-sectional view taken along the lines C C of
Figure 1. Figure 5A is a top view of a stop plate. Figure 5B is a side view
of the stop plate. Figure 6 is a cross sectional view taken along the |ines
A-A of Figure 1. Figure 7 is a cross sectiongl. view taken along the Iines
B-B of Figure 1. Figure 8 is a cross sectional view of the rear end of the
settling tank. 10 Figure 9 is a cross sectional view taken al ong
the lines X-X of Figure 8. Description of the Preferred Enbodi nents
Referring now to Figure 1, there is shown a plan view of a flight 10

di sposed upon 15 the wear strip assenbly 12 of the pregent_invention. The
wear strip askenbly 1Pigewsdds acwss-septiqnalidgw Qk%?“gs‘{‘er'f"ﬁsézﬁ %g‘gﬁlanchor
plate 34. Referring aP@ﬁmtSAiEh@df'@evZofdmmarFigﬁresp isldisidesview sfwhe edp plate.
cross section. The wegr s%ﬁig 1 na§i for gga | e,. he th%fFﬁguiq | engt h
and have a cross sect fHE|6 IS GRsFctpnalyigy, W 06 8 AN YR dped cross
section is forned of Righfr7 isatiosd settiomal vidiv @Ken alatgiticHinenB-Bheflégue lengt h 18
of 4.25 inches and a thi cknes 0 ) nms 22 which
may have a heignt 24 R BoscroRcaondyied B R b BPRYELRE ShETE 27 10
and |ips 28 Whi ch mayFigared iaakesgectioval vigw Bkauatangitheclines X%k of Bigwre8gt h 32 of
0.375 inches. A plurality of wear strips 14 are aligned along a

| ongi tudinal direction formng a wear .bar 15. The wear strip 14 is
preferably extrublasenpiongitac Xrefeng QRGHREIEh  in the preferred 25

enbodi ment of the invention, is virgin material certified in accordance

wi th ASTM specificatign D-4020-8_1, with a | ecul ar . wei f.4.0 mllion
or greater, a relati vg‘efgﬁ}“&ﬂ’ﬂﬁ" F@gfe\g{' g’ﬁ'i?és %’BWP\%’ a&é’fewa?‘f%ir%hﬂ?ilﬂésgosg& upon
vi scosity of 15 wetheyvehostip ssserble &2 of the pragintinvention. Eies@apdtiipasseyibly 2 comprises

Referring also t & l!::z{s 3 {vgasr sé‘x’%ﬂ?%ﬁ% %rg ﬂc{l/&ﬁaﬁe 34'3 R%Eegﬂkp?%tt@@%&r 2, tledhear gté%([i)jf

the 30 present “inventron. e anchor e has a top plate
36 whi ch may havis ceshkpeddn troggeesion3. 5 i nches, a width 40 of 3.5 inches, and

a height 42 of 0. 18751h0gh&Surip 13Snd) ob aniledbSres et i l&?&%ﬂﬂa%&&r&ﬁs@bﬁ@m
44 of the tank 43 such that the top plate 36 is generall gagallellwlt%the
tank bottom 44. ¥Reof 2finahes squared; gbﬁg'élﬁpﬁﬂf’?ﬁée Nstfﬂﬁ“ée\ﬁ(? a Berizopial pase,

pl atg ﬁG al opg thz]?ich@r&gihhwlﬁ 1esgth mmgms: ifiéhe©dndtahBickvesy 204 0. 5libcheb) itaisvermy  have
a wdth 35 48 of 00,1875, inches an i .50 of 0,511 f. ly,
in the exanpl e pPSW a%H,ZwP &Y PRYY CWB%‘% Og%%é“cg?s Phat 1cécags§2§§g(g.gfi§ﬁ§5h?$0m
reachi ng t he endsndiipst28evhichpmay hatvea Baight §0 afi{3 138 iinchesaing a (engh 32i9f A335 chasadh
end. Further, th ! j o A diRatys | @GNS
52 the top pl BREIRoftalRAp R B0 Blehb Al A Lo rflp et B

: The wear strip 14 is preferably extruded UHMW polyethylene which, in the preferred

25  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 greater, a relative

abrasion resistance of twelve, an intrinsic viscosity of twenty four or greater, and a water
absorption of zero. .
Referring also to Figures 3A and 3B, there is shown an anchor plate 34 of the
30 present invention. Preferably, the anchor plate 34 has a top plate 36 which may have a
" length 38 of 3.5 inches, a width 40 of 3.5 inches, and a height 42 of 0.1875 inches. The
anchor plate 34 is secured to the bottom 44 of the tank 43 such that the top plate 36 is
generally parallel with the tank bottom 44. Two legs 46 are disposed on the bottom side of
the top plate 36 along the longitudinal direction of the wear bar 15 which may have a width
35 48 of 0.1875 inches and a height 50 of 0.5 inches. Preferably, in the example provided, the
longitudinal ends of the legs 46 are shy from reaching the ends of the top plate 36 by
approximately 0.25 inches at each end. Further, the legs 46 may be positioned such that
they form extensions 52 in the top plate 36 because the sides of the legs 46 are shy from
reaching the sides of the top plate 36 by.approximately 0.375 inches.



reaching the sides of the top plate 36 by approximately 0.375 inches. 5
The anchor plate 34 further conprises a bore 54 which may be centrally
Focat ed on the anchor plate. Preferably, bore 54 is a cored 0.4375 inch

di anmeter hole having a countersink for a 0.375 inch dianeter flat head.
screw 62. A hub 56 is disposed on the bottoniside of the top plate 36
around the bore 54. The cylindrical extension nay have an outer dianeter 58
of 0.75 inches, an inner diameter which matches the 0.375 inch dianeter 10
of the bore 54 and a height 60 of 0.5625 inches. The height 50 of the |egs
46 is slightly smaller than the height 60 of the hub 56 to allow for sone
cl earance shéul d the Wﬁkch?bplﬁGﬁﬁ/fW%’secmm boRaFarhi¢chhgawbesesnirallyHocptedens
a flat head scrque £@hérde. %feﬁﬁlya&ﬁbgﬁf 1sB|c61Te§0&§7519cﬂ&%nét@ﬂ%lm5ﬁ1?'§‘ 44. A

pl asti c anchor 64 hel cure the screw 62 tq the tank 15
bottom 44. The éﬂ%ﬁ%‘“g?‘ﬁ ‘W@(‘?&"@&% %f‘ﬂ\ﬁ%&’rw rf Pubap is diseesed prethe | y
the |ips 28 and lﬁttammda of hé tdpi}ﬂatd%iroﬁidrthq:boi:élsarnemymfdabalak&nﬁdﬂ rﬁi}eﬁhvaa@und
t he extensions 52 of the

e 34 ef er
three anchor pl ares d‘?g'F teregggwg nlg‘fh(?fj AN J0gE GRSt W %ﬂ?’mmﬁ h§t t |7§ “fh diaFiete
Further, prdPer aifthe bowrbdzand b beight 6Qtof 03625 inches.sPesheighaflbofahe Legst 486 iy slighdly

i nches from eac Rl tn tﬁeplqa? 1?6o & tﬁé %%6% vﬁo@ k&nﬁ]t;}%aé%ge should the tank tankaﬁottom

stated, the wear strip eac e ten
strips may be a|4|4¢>n@aevien a Iong| tudi nal direction. The wear strips 14 may

be aligned, resultinRdidrife Ao Fifke @-QﬂwﬂeQ@S&WGf’&cuéQﬂlegmm&e 3l by @€

hundred feet in |ength. Preferably there 1s a gap .5 1'nches bet ween

wear strips 14 m%tﬁ@%zﬂpg%"maﬁchas%wl;ﬁ%adwe’arwglmwvewﬁ%péhq@ak

ghu s all ows hushle goeﬁnmn@mﬂ&pla@ BieeiVes aﬁmmh p H. Csri]bgcﬁé'ﬂy | megpsashingal 25
I rection shoul d_ t er at ncr urther e e

strip 14 shoul d sggls%g\ygp;gdveg& lﬂ’é"pb‘* W%f%fys Bﬁdt‘\‘]"“?‘?i\h? eﬁ@@?‘é‘ggggwﬁeé‘“mﬁ‘or

conmonl y done i rplath34. i Brefamblyythére aresatrivast three aalsir plages forfeaéh negfttot seori@nafinthe  The

anchor plate 34 .5, Réﬁi@ rﬁ.pllthr, Pﬁﬂ'f{%% Lﬂcﬁoradwe 3 is qﬁk&gﬁi ﬁe@glﬁnéﬂ& t

from pol ypropyl ene, SI m erial.
In the preferrecf"’!!ft)eac Efﬂi?)@ﬂ ﬁ%gwpnwmsma\}é-nt i on, the pol ypropyl ene has

the fol |l owi ng propertAs%aatedam&%w sSWnﬁQGﬁcﬂ\ uaﬁen&@éilrpﬁh%:haﬁuhskvem&%ﬁs%yof
10-20% a tensile {?ﬂﬁal us. of, i;} err ] qg har nesE

80- 110, a f I exuPPigRsHH 4ion l e b sHige 14 5oy pe ahimed, TeRLipE 2 of
0.905, a speci f |vaawbﬂrmﬁn/hmhnﬁ@bé fbn[xampl]e/ thize huriifed feet ivalesgth.aPreferably, eHeredt a
0.01-0.03%in 2%4‘86151505 inches between wear strips 14 when the wear strip assembly 12 is originally

U-ﬁ‘

installed. This allows the wear strips 14 to extegd somewhat along the longitudinal

25  direction should the temperature increase. Further, the ends of the wear strip 14 should be
beveled at approximately forty five degrees as is commonly done in the industry for smooth
transition of flight movement. |

The anchor plate 34 is preferably non-metallié and is molded as a single unit from
polypropylene, UHMW polyethylene, or a similar non-metallic material. In the preferred

30 embodiment of the invention, the polypropylene has the following properties: a tensile
strength of 500 psi, and elongation of 10-20%, a tensile modulus of 1.6X105 psi, a
Rockwell hardness of 80-110, a flexural modulus of 1.7-2.5X105 psi, a specific gravity of
0.905, a specific volume of 30.4 in3/Lb., and a water absorption of 0.01-0.03% in 24 hours
based on a 1/8 inch thick material.

35 Referring now to Figures 1, 5A, and 5B, the wear strip assembly 12 may further
comprise a stop plate 70 which may be formed of stainless steel number 316. Stop plate 70
comprises a horizontal base 72, a first extension 74, and a second extension 76. The
horizontal base 72 comprises a bore 78. Preferably, the horizontal base 72, first extension .
74, and second extension 76 are welded together. Alternatively, they may be formed of a



based on a 1/8 inch thick material. 35 . Referring now to Figures 1
5A, and 5B, the wear strip assenbly 12 may further conprise a stop plate 70
whi ch may be formed of stainless steel nunber 316. Stop plate 70 conprises
a horizontal base 72, a first extension 74, and a second extension 76. The
hori zontal base 72 conprises a bore 78. Pref®rably, the horizontal base 72,
first extension 74, and second extension 76 are wel ded together.

Al ternatively, they may be fornmed of a -5- 5 singl e piece of stainless
steel material or of the same material as anchor plate 34. The first
extension 74 and the second extension 76 are sized such that the horizontal

base 72 is geperghdp ia@er&ls{aﬂhesw&él niabial oK the edrheftérial anshchorqitaté Bt Thelfieste
is sufficient roomso é he st Iat 70 na blg 4 d, under, .t h nchor
plate 34. The hof¥tensiopdf apdbg sepond, %’75‘2 %‘ﬁ g’ath © PGP AL PaE TS o hes

:)n3\$n5dt h, hand 10;|;eneﬁll? 5ammm fdth theﬂattkfboﬁhmasand stk thi thert isssuffierent mom734 thtithebe
i nches in | engt h t d 0.75 inches in thickness.
The second exten%t?%ﬁl J}go %Bsng @gr e(grp?an ?J]ength one inch in wdth,
and 0.25 inches in thmmgnmma@fﬁrwa%ﬁ inchesrie leagth 2 Sinehes inowidghs and
horizontal bgse 858 dhaifthiditel FAY rikhxicRlBY £ BRYbTISMnE! Mg 5 alEAS.

The bore is pref erama | nch di ameter hole C
approxi mately 1. 17‘8’119@ m&{é%m%s insthigkpess, The arserd ?S‘FC“P‘H%7§W%H"S$3$1‘“?§CS n

Referring al so tlénEtthdk%ﬁ:h@n @igth, énd @D5 aeleéamthiak@ase Ei'éfetably&ﬂ(wfned ahdedgegof
tank bottom 44 a

ne e f th I it t di
near the dischar @é?’@'ﬂﬂm b%? a'ierggwgﬂ rﬁgéri%regpﬁ?\ﬁ%%rshsrp (rsorplerﬁ &dr (ngsl srhﬁ paR1e e
di scharge end 80p1@fer2ﬂﬂ§ea 0.8 125rindhalidnaandt h4I3)whichds draetediapprosimatedye 78125 ﬁhcgcsr e 1.

The stop pl ate I at the bottomend of the 20 anchor
plate 34. A gcre&/ %‘3‘" gsr(gsﬂy exfeﬁ%'hzgsto_g plate 70 and the anchor plate 34

to the concrete tank BchIrumalm to/Figure$6 angss amnchorypilases 34 i seyrer 8 the sankppigom
screw i s di sposegdy bhineusdorin ﬂ urdBty lof wh i Stripk %wﬁh@é@oiéa ne&tdhd @ichared ead 80 dfe

AT RS e e
43. 2|5 N ' ] F@Eﬁtédf i wlgmmdt'rgxeﬁtogtﬂa@e 70 is bliuabll rdcgived dGhe bosymlead of the
O e S0 BB T Seob e s SR Y TR R MR,
scrapers 82 and 8ehcrantiatichbtiom 44hea the nsearf a plasticamchor 64. The screw is disposed through
bore 78 in the stop plate 70 and bore 54 in the anchor plate. The stop plate helps prevent
the expansion of the plurality of wear strips 14 toward the sludge discharge end 80 of the
concrete tank 43. _

25 Referring now to Figure 1, the flight 10, may be, for example, a flight manufactured
by FMC Corporation, applicants' assignee. The ﬂight 10 may be formed, for example, of
fiberglass and may have floor scrapers 82 and 84 mounted to the center and ends,
respectively, of the flight 10. The floor scrapers may be adjustably mounted to the flight 10

. via bolts 86, slots 85.and 87 in the scrapers 82, 84, and slots 89 in the flight 10, as seen in

30 Figure 7.

The flight 10 may have a first pair of wear shoes 88 which may be secured to the
flight 10 via bolts 90. The first pair of wear shoes 88 may be used when the flight is
performing the skimming operation. The flight 10 may have a second pair of wear shoes 92
which may be secured to the flight 10 via bolts 94. The wear shoes 92 contact the wear bar

35 15 surface during sludge collection. Bolts 93 may secure the flight 10 to a chain, not
shown, for transporting the flight. '

UHMW polyethylene, from which the wear strips 14 are formed, tends to have a
high coefficient of linear expansion as described earlier. The expansion generally occurs

along the longitudinal direction of the wear strips 14. As mentioned earlier, the stop plates



respectively, of the flight 10. The fl oor ‘scrapers nmay be adjustably
nmounted to the flight 10 via bolts 86, slots 85 and 87 in the scrapers 82,
84, and slots 89 in the flight 10, as seen in 30 Figure 7. The flight 10
may have a first pair of wear shoes 88 which.may be secured to the flight
10 via bolts 90. The first pair of wear shoé§"88 may be used when the
flight is performng the skinmng operation. The flight 10 may have a
second pair of wear shoes 92 which may be secured to the flight 10 via
bolts 94. The wear shoes 92 contact the wear bar 35 15 surface during

sl udge collection. Bolts 93 may secure the flight 10 to a chain, not shown,
for transports ng7QiJrevefnttthBarSUmMMﬁ@hWPWimantmrdmhmﬂ@Iﬁlsﬂﬁéﬂlﬂm#“ét i ps

14 are forned, t&la&_?.ﬂmodﬁeo\t&eaexﬁan%n sm} wauﬁﬂ:ﬁmf wehr 49! a glm%éw B8 fS

descri bed earl i er e expansi o tg@nera y occurs_al ong the | ongi t udi nal
direction of thefofmedindheregrend 96 ofnhe k3, anehowa in Figwes 8 aphd. usihep eardar 5

70 prevent the V\g@anss&{pogﬁetwlsffammwmagdh(@ckapg t he di scharge end 80 of
the tank 43. In order_to ow or. the. e ansuog of. th@gk autlE v&

strips 14, a grout po Y’ ar; eXpansiopRocket P 1p an indenfatiop in
as shown in K gupeket®8dimthe Yegidnwlienethe waanbanls ibiucated patiow dor tb@@dpmhsuﬁﬁ)ﬂtlm

formed in the gr Ul B i (g\lfﬂow%ﬁi t]hJ &%’ %ﬁ’rthqutﬁbﬁx F)xas%é%g%% Stgﬁﬁ'ﬁlte ﬁale ou"flgocket

i ndentation in the
where the wear b%%ISI@medmtbemaeQﬁQfdhml@% xﬁ@mawwaﬂsubeﬁomﬂpﬁ@emhmd

strips 14 towardgf I?é?ir 518@5%19 ﬁ)@indgg}?plt:ﬁ ufvad in o Sttiod R Aldwing 11 Whight 30 «J hE

grout pocket 98 Is forned the réar 96 of the tank 43 in a region between
the bottom 44 of mpmadqwdamletqeueqt@aﬁebslﬁ &bthm cofmep PEC FeringiNe scranng

curved in Cress ggedtiofR) nAit&hatﬁJeiyOﬂfe R@arttafexphhsiatpodiet D‘Dmﬂy)ld@foﬁﬁmmiy ity the
oper ati on Al t er FREFEFP 4T HERaET o4 = BEBLASE Ae  SSBE PSP R P BT B e
directly into thguideofoctheerpansiokoftBe wedriswips 14 tosvardshe ©ir of thprtank anddorithe  98.
The anchor pl at e&onid ‘§°§L ﬁl[%ﬁpm%l g’gﬂfgﬁ‘ﬁm 2rof Bshon of the wear strips

14 toward the rear e contraction of the wear strips
away fromthe rear of Thedimengigas of the weanhanexparsionockeh 89 gns:the grant pogkss A8 on

pocket 99 angh t hgeg ﬁd)&ﬁonl?ﬁ%quf'%th&Qhezlgnkﬂj%@éiﬂca‘ﬂ?%fohferhﬂﬁﬂ{khth@fgréa{&ﬁtﬂeank

43. Specifically, the1onger the tank reater the collectjve apgunt of
expansi on caus edc%‘ﬁcti‘ﬁé“\?a?tl% ERpansion cagged b kﬁéhel"&m‘lsl)‘fe?’n%ﬁms I £ 'Gg'QS thyA inc
spaci ng of the Wgating bf the Wedrktrips 14 d@rirgindtalatic dllows fdrladdifiodabroomctd mthichragliven
roomto which a ngyreé\Q'ip may expand before touching an adjacent wear strip 14.
~ Where the wear bar 15 is approximately 250 feet in length, the wear bar expansion
25  pocket 99.should extend approximately one foot two inches along the longitudinal direction
of the wear bar 15 from where the wear bar is scheduled to end (i.e., one foot two inches
from the centerline of the shaft 101 which returns the flights 10 downward for the scraping
operation). Further, the wear bar expansion pocket 99 is sized such that the wear bar 15
may easily extend into the wear bar expansion pocket 99. Where, for exampie, a wear strip
30 14 has a dimension 18 of 4.5 inches as shown in Figure 2, the width of the wear bar
expansion pocket 99 may be six to seven inches. As shown in the examplé of Figures 8 and
9, the rearmost wear strip 14 has extended approximately one foot into the wear bar
expansion pocket 99. The grout pocket 98 is preferably configured such that it begins in a
region around the centerline of the shaft 101 and may extend, for example, by a distance
35 beyond the wear bar expansion pocket 99 of several inches.
As also seen in Figure 8, there is a 1/8 inch gap between the edge of the wear bar 15
and the tank bottom 44. This gap is desirable because the tank bottom 44 may be somewhat

uneven.



wear strip may expand before touching an adjacent wear strip 14. Were the
wear bar 15 is approximtely 250 feet in length, the wear bar expansion 25
pocket 99 shoul d extend approxinately one foot two inches along the
| ongi tudi nal direction of the wear bar 15 fr?mwhere the wear bar is
'scheduled to end (i.e., one foot two inches fromthe centerline of the
shaft 101 which returns the flights 10 downward for the scraping
operation). Further, the wear bar expansion pocket 99 is sized such that
the wear bar 15 may easily extend into the wear bar expansion pocket 99.
Where, for exanple, a wear strip 30 14 has a dinension 18 of 4.5 inches
as shown in Figure 2, Thtnanchorplates¥4 mdydfirstebg instaled dg phemss ofisciowe R2 andplastiay be
Six to seven inchgs, ?ﬁt&&@t\ﬁ@tﬂer}a&gf 1218 5P|t Ok bR, FuRRE, Dstog fiRke 70

o has exte 8

rearnost wear strip E\SOXI mately one foot into the wear

bar expansi on po#islideginderiibe tgp slate 395€ Kieander plate 3 glogrstig e dishimeg e o en
th?t 11 t ]pegl ns 'ﬂmﬁ43 eSinﬁI&eraQ;Uiédr é2had sgra&t&rdnbmnﬁ; bé 1sad tdsetiire e StopplhteTHY
exten or exa nce y a

pocket 99 of sevERGinchit e e indeimboamd® Mgt h 4 iGru S B2 ARofges s,
gap between tthe 80 gfthetank A3 map b sdoared fothatank bdnemt 4drapprorintately wWhere thieidsclprge | S
The anchor pl at g™ orafF i £ egllh, i Bientf PGP dp HAE Y Brovenss i it bar 15
pl astic anchors ﬂnnteettesémgltoavatme dndmeepd&idsthmnk@ ahmldﬂvrmnmmremmse
Further, a stop sl ide under the top pI ate 36 of the anchor

pl at e 34 cl osest%ﬁé@ﬁ&%él%xr 3e end 80 of the ta arly, a screw

62 and a plastic anchdhe Wasr seips 4 ggy then ?@é‘tﬁ’r@“’ttﬁ%eﬁfflﬁ’ﬁniﬁ?a?féhwcmwlaéﬁ@ﬁor

plate 34 to yhe h@@ﬁteaemleﬁp&ferabTMe@aﬁefMe Richérplares 3alforsegivent weat Stfip 14, the
di scharge end 10 80, of HSL be se ured.to t{:@ tankstbot ereat%ﬁ
appr oxi mat el y wh&Ftaqd;cqpd Eﬂﬁra@g‘”gﬂ‘ﬂ "o‘f‘d{eﬁ 'Pﬁﬁ‘i? epd of{hg W SR W

extensi on 74 of fdoeweirapipis amploydd and ehealiitdsbeingegosidaned bpproXimatelydmaifevayemdi ng

tovard the di SChalage e nR0ad seldif aﬁagkpléés a{;ﬁg i s ahgfmemwefgr dsikRase

and expansi on ocCur
ext ensi ons 52 of abdve, theateber nhta%domt to g dlscmgesmd‘@@ df theytank 43 is not pasitioned y

there are thhgee FRGRMEs ﬂ&rﬁ?&%m&’ﬂf ti195veﬁ' stHp qurbul’\ﬁi@xér aﬁHe'vaaxlﬂar eﬁcl"el‘lfeldil&{orﬁﬁti
second bei ng approximately six i nches rom ea

t ere
a ten foot wear 3fFlopestte thessarspdarf thetank Hé’“?f?ﬁ"‘l?llﬁl P??é‘f‘ﬂﬁd i}béﬂc’t‘%,\% Leé) inning
approxi mat el y habf theigibut pocket 98 during initial installation. Should a given wear strip 14 become

damaged during the sludge collection process, the old wear strip may easily be removed by
cutting off the old wear strip and sliding on a new one.

25 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 dre to be construed to cover all equivalents falling within

the true scope and spirit of the invention.



between the first and second anchor plates during initial installation.
However, as stated above, the anchor plate 34 closest to the discharge end
80 of the tank 43 is not positioned 20 - six inches fromthe end of the
wear strip 14 but rather at the wear bar end. The anchor plate 34 cl osest
to the rear end of the tank is preferably positioned six inches fromthe
begi nning of the grout pocket 98 during ini t#al installation. Should a

gi ven wear strip 14 becone damaged during the sludge collection process,
the old wear strip nmay easily be renmoved by cutting off the old wear strip
and sliding on a new one. 25 It should be recogni zed that, while

t he present i nvewhatdscliiaedipeen described in relation to the preferred
enbodi ments thereof, those skilled in the art may devel op a wi de variation
of structural details without departing fromthe principles of the '
i nvention. Ther ek.or e, Awear stripasseehly for nserip a aaste watehizeagroam facilicamprisisger al |
equival ents fal 1 ng Yo idiibpb Bienbr pifte SEARE PRE b drta il e 1 nvent i on.

What is clained is: 1. A wear strip assenbly for use in.a waste water
treatnent facility coﬂ?ﬂﬂaﬁtsq“ﬁg’e"éfﬂﬂ‘gﬁ’gfe @F%‘“%%%Wh?ﬂpéﬁt% said WERT SR havinga o
bottom of a tankshapd@rassdc@st one wear strip di sposed around said anchor
pl ate, said wear strip having a c- shaped cross section. 2. The
invention of claim1 wherein said anchor plate conprises a top plate being
general ly paral |2l vviTﬂbmmmmdsﬁdnimdfwl&mmlsaidaankhorplateiqomprikesgtqmlatabsiegond

T S A BT B Ry i

direction, said el ng di spos
sai.d anchor pl athottam sadedxf wémoﬁplmmhlosﬂ@ém&dl@en@’ mﬁp 1ns¢ @E‘éeqoé Fﬁghg

extensions in saj ¢ ﬁre%h@m%dwﬁﬁnéiknbna Bsaid
The i nvention of &é&%o@d&@pﬁoﬁ%gée%ﬁﬁé%sg}ﬂagﬁ:gﬁfl s slid ontg said, e omat

ext ensi ons on sdPPPRkdpERIngexignsionyin said topplate ivimg sgif cshapedWearsiiR: her
conprising a stop plate, said stop plate being disposed at one end of said

ip f d d . S|
G cchar e end of o artelfentes of il erdy it SRR Al Y sbefhysus i e

wear strip conpranshe pldAV pol yet hyl ene material and said anchor plate
conpri ses pol ypropyl ene material. 6. A wear strip assenbly for use in a
waste water treatment facility conprising:

The invention of claim 1 further comprising a stop plate, said stop plate being

disposed at one end of said wear strip for preventing said wear strip from expanding toward

a sludge discharge end of said tank.

5. The invention of claim 1 wherein said wear strip. comprises UHMW polyethylene

material and said anchor plate comprises polypropylene material.

6. A wear strip assembly for use in a waste water treatment facility comprising:

a plurality of anchor plates arranged in a longitudinal direction, each of said anchor
plates being secured to the bottom of a tank; and

a plurality of wear strips, each of said wear strips having a c-shaped cross section
and being disposed around a number of said anchor plates.

7. The invention of claim 6 wherein each of said wear strips is disposed around three
of said anchor plates. '
8. The invention of claim 6 wherein said plurality of wear strips are disposed

approximately one-half-of-an-inch apart along said longitudinal direction.

W T



a plurality of anchor plates arranged in a |ongitudinal direction, each of
sai d anchor plates being secured to the bottomof a tank; and a plurality
of wear strips, each of said wear strips having a c-shaped cross section
and bei ng di sposed around a nunber of said anchor plates. 7. The

I nvention of claim6 wherein each of said wear strips is disposed around
three of said anchor plates. 8. The i nvent™on of claim®6 wherein said
plurality of wear strips are di sposed approximtely one-half-of-an-inch
apart along said |ongitudinal direction. -9- 9. The invention of
claim6 wherein each of said anchor plates conprises a top plate bein
general |y parall @l wi The imventionof tlaim & wherein dachanf kaid anchonplates comprises agopsplatond

| eg arranged al o hde.-af .saj r ' bl
i Sect i on sard_Prpg gttt BuahdlSifleud Bplond Saim, Sh6 R Btk QoEy drklP
sai d anchor pl at eloag a hottting siderefcsaid eples agmael@smsdmaadw °‘b|s§9%‘$6'|‘drﬁeﬁ‘§‘d
extensi ons in saidls haRg BspHsed dtOppdshig gidnd Of Sald shcRorplitded divkite férh eRh.sidbQf
The invention of Clain9 Wwherein each_of  sai ﬂler\éﬁar str.lgps.dl s.slid onto_sai d
ext ensi ons i n saS¥d RPIe fogminggxtensions In spicfop LTEGRIVNE sid.crshapd WFET HTps-

each of said anchor plates conprises a bore for receiving a fastener for

securing each of .gaid,anchor.plates to,said tank.bo _ .

i nvention of cl ailﬁ*n 6 \EﬁEFHF?P"gﬁgd&Wb%S’P“ﬁﬁ“ﬁ@ (’lr}gm‘ls?g%%r%gj'fs%% hgglmlgt}&gnk at
one end of said pktensidnsfnysaif anelsariplatd.r i ps, sai d one end bei ng di sposed near
a sludge discharge end of said tank, and a stop plate is slidably received
at a bottomend of said one anchor plate for preventing the expansion of
said plurality oflliearTheinvessioniofalaim® whergingpchgf said anchprplatgscomprisgs@ bore for
invention of cl aidReiling ¥ adsierfos Sdcirify Abh 6f saidAncHorPlates R3aid tiikiortarnt al  base,
a first extension at a first end of said horizontal extension for
preventing said plurality of wear strips from expanding toward said

di scharge end and2a sdmheifesticnaif shinn6 dheapinoae archorgriatossesiradgo saiditapk atsme end

hori zontal base. 14. . te water .S LS QG :
settling tank co ﬁ%fﬁ‘%?lﬁél@a‘ﬁévgwm%épr%’ @%@%%%%&%%é%%ﬁ&%%ﬁmg% gtg%fe o
settling tank; amaidsnkemd astopipiateis sitablyyreativep aisadwtiomend of saigiane archpr plate for
tank, said wear %Hvlaﬂin%%ﬁeeémﬁion of said plurality of wear strips toward said discharge end.

13. The invention of claim 12 wherein said stop plate comprises a horizontal base, a
first extension at a first end of said horizontal extension for preventing said plurality of
wear strips from expanding toward said discharge end and a second extension disposed at

an opposing end of said horizontal base.

14. A waste water treatment systems comprising:

a settling tank comprising a wear bar expansion pocket in a rear end of said settling
tank; and _

a wear strip assembly disposed upon a bottom of said tank, said wear strip assembly
comprising a plurality of anchor plates arranged in a longitudinal direction, each of said
anchor plates being secured to said tank bottom and a plurality of wear strips, each of said
wear strips having a c-shaped cross section and being disposed around a number of said
anchor plates;

wherein said plurality of wear strips may expand into said wear bar expansion

pocket when a temperature rise occurs.

15. The invention of claim 14 wherein each of said anchor plates comprises a top plate
being generally parallel with said bottom of said tank, a first leg and a second leg arranged



conprising a plurality of anchor plates arranged in a | ongitudi nal
direction, each of said anchor plates being secured to said tank bottom and
a plurality of wear strips, each of said wear strips having a c-shaped
cross section and bei ng di sposed around a nunber of said anchor pl ates;
wherein said plurality of wear strips may expand into said wear bar

expansi on pocket when a tenperature rise occdrs. 15. The i nvention of

cl aim 14 wherein each of said anchor plates conprises a top plate being
generally parallel wth said bottomof said tank, a first leg and a second
| eg arranged -10- along a bottom side of said anchor plate along a

| ongi t udi nal di radangiawftomaide of saidsanchorglatecalengch lpagifudinalidirgetionssgisifirst and second
opposi ng region f i : . i BEfla 3 hRcdi i d
top plate form ?lle. ebflﬁ]gr?gp ggr%ggf)&r?pg%l?éf %lg%s &Isglfigﬁd;ﬁor r_tg_gt(e)dim\;i&ﬁgfggi d cl?;g%éagied
wear strips. 16.said topplateforayng extengipnsdn saidop plajgfor rereiving said erfhaped wear SR
pl ates conprises a bore for receiving a fastener for securing each of said
anchor plates to, said_.tank hotto . JThe .invention gf claim14 wherein
one anchor platel®s s F‘é’&“?’b°f§gﬁl"ajlgé{’rl?ﬁmﬁlteagh § H@%‘P’@ﬁﬁeﬁcwpﬁﬁsiﬁﬂvé’f
wear strips, saidceiving £fasteliet forgeairing each df saidhanchor plated gesait] aukhbotgem. end  of
said tank, said discharge end being disposed at an opposing end to said
rear of said tank, and a stop plate is slidably received at a bottom end of
sai d one anchor W at eThednveptionefitiaim 34 whereimone anchorplasé isseduged b s3id tank gt e
wear Strips towaLd, gﬂticfiplqi'aﬁ 'Wehr sﬁ‘rﬂﬁ; saitibme en Tﬁgngsdéeﬁsgh'n% aQludge @iséharké end

wherein said stop plate conprises a horizonta ,.,a first extension at a
first end of saief shidtankowiddiscbareeend;boingtisposd anagppasinesad tp spidaparof sajd Bk,
wear strips fron,@sRepPlddis sRuBlydecived ac toibRlefEofaid one BRGO1Slate FirPrsvesting

di sposed at an Otgg g:cslaiétl;]sgoneor}%aig fplu?a?{t)? oth v?era} sznqgsttg\lavarg %aslg discharge end.

18. The invention of claim 17 wherein said stop plate comprises a horizontal base, a
first extension at a first end of said horizontal extension for preventing said plurality of
wear strips from expanding toward said discharge and a second extension disposed at an

opposing end of said horizontal base.



