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particularly, to a nodular filtration system 2.

Di scussion of the Related Art [0002] Various
filtration systens have been devel oped for water
purification, waste reclamation, fruit drink
preparation or other solid/liqujid The
filtration syst eMOPMrFéLJg%Tﬁl%@ﬁ#&; zes of
filtration nedia that vary with the nature and si ze of
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f b l hheaﬁlﬁ%%egd}/ Jrh% thiatod t H?H’ds%e@@rﬁ@ B@cﬁud@dxﬁﬁi filters must
ackvva I'ng or so s renmoval . Typically,

t Blehs‘r fble backwashdon temol edl ﬁsmaseuhm@rdmv removeethie acquiralated

is varied fromcoarse to fine material. The fl ow

sé@idss with a coarse media to renove the |arger
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be tested to determine that the particles in the effluent are within the desired limits.
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[0004] Another problem that exists in filtration systems is that the media becomes
mixed during the backwashing or solids removal. Typically, the filter system includes
a chamber having media that is varied from coarse to fine material. The flow starts
with a coarse media to remove the larger solids, then trickles down to the finer media
to remove the smaller particles. After the system has been backwashed, however, the
media is mixed when the backwash flow pushes the finer media up through the coarse
media. The backwash flow can also push the filter media to the edges of the chamber
creating a short circuit through the media. Thus, after each backwashing, the ﬁltration

system can be rendered less effective.
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system can be rendered | ess effective. SUMWARY COF THE
| NVENTI ON [ 0005] A filter systemincludes a set of

waonadslsens2 each nmodul e i ncl udi ng screen assenbl Pes/Ua2@®5/038912

filter medi a sandw ched between the screen assenbli es.
A plurality of control assenblies are associated wth
each of the nodul es. Each of the control assenblies is
in fluid conmunication vvith a correspondi ng nodule to
control flow through th cli le. The
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acconmpanyi ng drawi ngs in which: [0009] FIG 1is a

front viewillustrating the filter systemin
accordance wi th an enbodi nent of the present
i nventi on;



[0010] FIG 2 is a first side view of the filter
systemillustrated in FIG 1; [0011]] FIG 3 is a

woeeoawrndomsz de view of the filter systemill ustraCeaS2e5/038912
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FIG 1; [0012] FIG 4 is a back view of the filter
systemillustrated in FIG 1; [0013] FIG 5 is a cross
sectional front view of the filter systemillustrated
in FIG | ; [0014] FIG 6 is a top view of a screen

assenbly in accordance with an ' e
pr esent yi nvenﬁw\ﬁfl’ﬂ@ &% %%gﬁ&ége vi ew
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[0M08] FIKIG.15s pdront yiemeilustrating ithafilger system; ip @pcardaricg yith an

i n_accordan ' . enbodi nent of the present
i ﬁ’(‘)‘gﬂ@n&ﬂ, o@g&%&ﬁ%&’e&@gﬁﬁ s a schematic view of a
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t he present invention; .and[.QO FIGS. .17A-C.. )
i 100141 r at Gl pisesmdaide ey abteriler sy dhedated dn FIG- 1
a ly § Q" ithe Al YRS iNBtatef intie. 1;
pf"é"?zﬁt it 2605 QR0 R e Al RO Bl ind _ _
EN63@B| VENAIE:.[06 26} osEIsectimnb] featt vafw ofiths fibtgpsystam ilbwtrated in FIG.
a filtration systemincluding various 85 conponents,
whi ch may be inplemented to filter a process flow.
di&aygh 16 B4 1Bh vRAPSH RtdeAnSseaibly AmREDRNANG: Ritk an
use o achieve a desired process flow, variations on
t kobedinombdhthe iposssntdaverttionused t o achi eve the sane

fi ti t 0027, il i . 1-5
DTSR P PG st o b W s et pRieithy Be iR |
CapnieC! URRG.38 fsra¥Bonkilsid@vietdif tieestteet hasentbly d2FIG 6;

control panel 13, influent control
[0017] pFIG. 9 is a detailed side view of the screen assembly of FIG. 6;
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[0018] FIG. 10 is a detailed top view of the screen assembly of FIG. 6;

[0019] FIG. 11 is a top view of a backwash tube assembly in accordance with an
embodiment of the present invention;

[0020] FIG. 12 is a first side view of the backwash tube assembly of FIG. 11;
[0021] FIG. 13 is a second side view of the backwash tube assembly of FIG. 11;
[0022] FIG. 14 is a schematic view of the filter system in accordance with the
embodiment of FIG. 1;

[0023] FIG. 15 is a schematic view of a filter system in accordance with another
embodiment of the present invention;

[0024] FIG. 16 is a schematic view of a filter system in accordance with a further

embodiment of the present invention; and



90 assenbly 20, effluent control assenbly 30, nodul es

40, 60, 80, 100, 120, control assenblies 50, 70, 90,
wa2Me6/05@82and a backwash control assenbly 140. PTinAIS2005/038912

frame 11 provides structural support for the

conmponents of the filter system 10 and is sized to

neet the flow requirenents of a given process. The

frame 11 can be made of structural nenbers, such as

channel s, | es, beams, tupes and/or .plate Th 5
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propy ene or O type o structural material.

The frame 11 is arranged to provide a base 14 and a

side structure 15. The base 14 provides support for

the filter system 10 on a floor or substrate. The side

structure 15 provides support for the control panel 13

and control assenblies 20, 30, 50, 70, 90, 110, 130,

140. 00 [0028] The control panel 13 includes various

controls for nonitoring the flow through the filter

system 10. The control panel 13 can include relays,

switches, alarns, sensors, gauges, lights and displays
for nonitoring and controlling certain aspects of the
filter system 10, which will becone nore apparent in

t he di scl osure bel ow. For exanple, an alarm can sound
externally, indicate a malfunction and a 05

mal function | ocation. An electrical source (not shown)
is connected to the control panel 13 when the filter
system 10 is in operation. [0029] The influent chanber
12 is provided at the top or initial stage of the
filter system10. Influent froman influent source
flows into the influent chanber 12 to provide
detention tine before the fl ow passes through the
nodul es 40, 60, 80, 100, 10 120. The influent contro
assenbly 20 includes valve 21, valve 22, relief valve
23, valve 24, valve 25 and a pressure control assenbly
26. The influent is in comrmunication with the influent
chanber 12 and is controlled by valve 21 and val ve 22.
The valve 21, in the preferred enbodi nent, can be an
automatic val ve, such as asol enoid val ve or other
structure for controlling flow. The valve 22, in the
preferred 115 enbodi nent, can be a manual valve, such
as a butterfly valve, ball valve, gate valve or other
structure for controlling flow [0030] Overflow from
the influent chanmber 12 is controlled by the relief
valve 23. The relief valve 23, in the preferred

enbodi nent, can be a pressure relief valve, safety



relief valve or other structure for providing pressure
relief ina fluid line. If the 120 influent chanber 12
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through the filter system 10, pressure could build up
in the influent chanber 12. Wien a predeterm ned
pressure i s exceeded in the chanber, the relief valve
23 opens to allow the excess pressure and flow to
envi ron. DEeseRIPFIONoF T3t FTIkRED FRlabI s
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b thro &g the Qilféﬁﬁ}is%ﬁ’ﬁ 10, aTNesor@] paftl 18 ehn inchay ctleyd, beitches,

fl ow and/ or backwash the filter system 10, for
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assenbly 30 includes valve 31, valve 32 and pressure

covtiostemloeniny Asslontiesl alise (1 shawls PomEisd 5 Hisicgatrol

a p%r(l)eritlg%he%%ﬂé Bfierl Qstdh RE it Bferation.
[0029] The influent chamber 12 is provided at the top or initial stage of the filter
system 10. Influent from an influent source flows into the influent chamber 12 to
provide detention time before the flow passes through the modules 40, 60, 80, 100,
120. The influent control assembly 20 includes valve 21, valve 22, relief valve 23,
valve 24, valve 25 and a pressure control assembly 26. The influent isin
communication with the influent chamber 12 and is controlled by valve 21 and valve

22. The valve 21, in the preferred embodiment, can be an automatic valve, such as a

5



flow out fromthe filter system 10. The valve 31, in
the preferred enbodi nent, can be a nmanual val ve, such

waow/susterf 1y val ve, ball val ve, gate val ve sCTmSE®5/038912
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structure for 150 controlling flow. The valve 32, in
the preferred enbodi nent, can be an automatic val ve,
such as a solenoid valve or other structure for
controlling flow The pressure control assenbly 33
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e con 13. The val ves 3
%@théisfﬂublwﬁb £b550mmfhmg1ﬂmat| on between the fil ter

AT b et e LTt e A s,
f ?ﬁe IfeF{Ef Mile B5,96 %‘ﬁesﬁr@ﬁrre@ EmBbdigicnt, $6n BE 8 pessete rélﬂﬁ' valve safety

I'n a water reserve, river, |ake or ocean.
[ MBﬂ‘}'aN'dner dthersttruste:foe paoyidisg pre@w@r ealich pifuiddme. If the

I B Té‘%g{nllg nﬁéecogpe's gﬁ‘gﬁﬁg Igé ?PF gop %ét%eg‘f(i)%\*é Elé e%&gﬁlg #tough the

g S BN, priQurbichii@bulBdp an 4 infuce thenbad e When A5
a’backwdsh t ube assenblép46 The screen ﬁesenblles

4ﬁreddt6malmdd piessuse inexdeeded an theshpmben thegelisf vahe 235pens to allow

ction 41 of t
"B s el e Al R o o i
ply B vaTrwzzsmde@lmvea&ssIﬁmkie es:oﬂ‘riﬁol dSicerc lvse tlamﬂlow from
retalnthefllter medi a 44 thlnthlﬁgﬁwaect

1backmeshing eay ofihgilawaufilics mpedias af gt 3-Sfch 28 when a
ZE]SJ&I%HSI% llngﬁls %?5%9%? bi & g oand 10@1{ day-OT'he valve 24, in the

ia can e sa srzed bet ween
Ngrefél‘r&l &hbdditn e car3bela vhanuahvalve, shioh aa butg@ﬂmlv[sdq;@g\]alve
T

s Gein6ives? OF SVHETHE 1GLTasUR ediant Jor g g it e Eba
J’nﬁag mﬁéﬁtc‘ t Eﬂ‘br]:gn 'aﬁtoﬁ?&ﬁk ‘0@1%9' s16h b8 sblehsill vaRe 6t 6thdPstructure for

tube assembly 46 provi des reverse flow
t bomtugling flewt ﬂlheeralm a# andi25 a_rreon tﬂ@KI:Me%mu@lﬁ?ﬁOﬂ between the

SR —
a%ﬂhér%%rc'lé?iechfdﬁfghlﬂﬁé‘ﬁlt&ﬁmﬂ 0z tdbﬁpcir@nlyfmﬁsdi ova helding tank.

directed to the backwash flow |line. [0036] The control
a48e32h| y Fhe pressuncieantiph pssembly 26, lidesppreysys gaugs, a pressure

val ve [eSSUL et o h
bk ron RGeS T Metire SRS ERakpS e Mo ip the

t Beflddnk Shanifg Ub e THE peddshre Sortw) fassatﬂbdz;d%yenda theem B ugedpressure
val ve 52. The val ve 51 in the prefge red enbodi

¢ acadies fhecesrpRaca] VhGTe SPETOHS GBI R o s A gited between

the first module 40 and the second module 60 by comparing measurements from the
pressure control assembly 55 to the pressure control assembly 26. The pressure
control assembly 26 can be set to a predetermined pressure difference. For example,
the pressure difference can be set between about 5 PSI and 25 PSI, and more
specifically at about 10 PSI. When the pressure difference is exceeded, a signal can
be sent to various valves to redirect, recycle the flow and/or backwash the filter

system 10, for instance, a signal can be sent to the bypass valve in the pressure control



or ot her structure for controlling flow The valve 52,
in the preferred enbodi nent, can be a manual val ve,

weuals/aesa butterfly valve, ball valve, gate vaCvaSes/038912
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ot her structure for controlling flow. 180 [0037] The
val ve 53 and valve 54 provide a control device to
direct the flow from backwashing any of the |ower
filter media. The valve 53, in the preferred

enbodi nent, can_be a manual, val ve,

vagperably ggncp open the by@a‘;@ &alygy l:qyé)a%slmg)@ﬁ zlféh s‘toraLf?ngelrthgt et(r)t{1|oé/ule for
C@ﬁhé{%lﬁh{‘&“ ow. The valve 54, in the preferred
i‘men

can be an automatic val ve, such as a
sj@bg3joi d Thalkfftuent canfiod psssmblyciLinelufles vaieni b, olklvierdg andpressure

C\slfq%VF%,OE #Ec?m%?/'saﬁze el i f‘i’?eﬁt%%m 81?1}1’25’1%&%% 4§ Birect the
[ R3381:t T8 tRE BREUFSteROTU. rﬂ{e ASEETD iy the préfogtdl dlﬁb‘ocament can be

pressure gauge, a pressure transmitter and a bypass
vaiaeual hlvepsueh es p buerflyealvsakall exdve, gatepabey qr ﬁtrt“ﬁ%r e for

upper ..section_of the nd T
B FPURRal DR vi0e 12 Sh N Bl &5 BEaHBomaic
r @aﬁ% REcH £ 4 dBere@NV410¢ opsthed strhSturaroe centeolfing fewr dhe pressure

férence can be cal cul ated between adj acent nDduI
bwrm@hwpmhlg Feinslidenepiessure See H@S SHedraRgRttch The

assenbl 6
P B %onfrorl1 ?J s e{n@ g’slgé %éféé rt@esﬁg %khléé)% rﬂgi iiﬁlﬁigﬁﬁélbn%fhrng Qeddi8he
ameadtisdd/preutamadiag wthetwntaolgfaﬂeielﬂe rTienativep B¢ s9d B2 are in fluid

beoTBun U oRaR B T 5pSTD Siis STt T g lent flow
SPS (ﬁtlecfeﬁ Aol sajealﬁk?@gthgﬂdgnﬁ%ﬂ( a%%ﬁa&fﬁ@ o RSB rocessing, or

erence I's excee a signal can be sent to
VamlemdSe dizpowesd, ﬁ)oexamble,sma watgayssires, river, ﬂﬁ@wr@ﬁ%r

AL ot Tt pdis Y SRR 0 boBy thR BB AE bRt #2°he first
C LR 4061ﬁ§lﬁﬂ$§| a)ﬁ et fcabenl 18wy ﬂa@ﬁﬁn xm,l dfreen assembly 43,
bypassing the flowto a subsequent nmodul e for furt

he
f ifillter mtdiod4, QmeefmwilblYHé aye e backwashinke wecplly 4. The soreen

P? Ovmgﬁ%%e -flﬁgfnela éﬁt%ﬁa{eh% cf'd’l are g‘%k’?dﬁé lQIb gféqlpggesekﬁbﬁ 81 of the first

S tdduRU P TrhedXilte® WadiS£F 1sipadvi@etl badwear e ucraasmmlmyag and
filter media 64, a screen assenbly 65 and a, backwa

t sbreemasemblyySe 6Fhe15|q@eg R englosgand ripin g 1 1 Hhier media
gkh:\f}ﬂngﬁqggﬁg%% fi n O’Yh#ﬁﬁerflﬁ'ﬁug? %}gﬁghﬁ@ G0 8 Rathut shells,
Prafthi£ee, 88 weEbr garnet. For example, the filter media can be sand sized
between No. 4 0.80 mm, No. 3 0.45 mm and No. 2 0.25 mm.
[0035] The backwash tube assembly 46 is provided in the lower section 42 below
the screen assembly 45. When the filter system 10 is backwashing the first module
40, the backwash tube assembly 46 provides reverse flow through the filter media 44
to clean any accumulated solids from the filter media 44. The backwash flow is
directed through the first module 40 and into the influent chamber 12 where the flow
is directed to the backwash flow line.
[0036] The control assembly 50 includes valve 51, valve 52, valve 53, valve 54

and a pressure control assembly 55. The backwash flow is directed from a backwash
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205 the screen assenbly 63 and screen assenbly 65. The
screen assenblies 63, 65enclose and retain the filter

waordic3@%2W t hi n the upper section 6 1. The fi PCE®US2005/038912
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nmedia 64 can include simlar materials to those

di scussed above with respect to filter nedia 44.

[ 0040] The backwash tube assenbly 66 is provided in
the | ower section 62 bel ow the screen assenbly 65.
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accuiu romthe filter nmedia 64. The _
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dinto the first d 4 he, fl i
e RaRgY FHEE SR R R QW R Rl b e Eive or other
a&ﬁﬁﬂﬁ%{orgcgnﬂr&ﬁhg%%ﬂm ve 71, valve 72, valve 73,
val ve

5 and a pressure control assenbly 75. The
b9OBWRas h Theowlvies3dind welved4fnrovife 2 peritaldsrics gfmhé%’t the flow from

e 5500 €1 50 ek RO A Galy RS0 dbietertodt

_ e preférre
eSpSHiRAL carfidla RRn@) valveOdiRh ias a battsrdly valvehbabvalve, gate valve

sol enoi d val ve or other structure for_ contralli )

f droatherBtactuad fos controlling flpw. ghervalveed. 63{%%%%{ clgbggiment,
be manual val v I :
V%ﬂ.]f/lée’ omals Yalve, ?&g}%gf‘soge?gﬂf Yatbd Aot @ fsﬁﬁctuﬁafok controlling

structure for
capt! ainkivaret bPwad 5PN flikkconauneicatBnamith thel first Madule 40 and
provide a control device to direct the flow from
tetbagsrashdloaningf the |ower filter nedia. The val ve

b
\7/ 0\;2&? gzlirheq{rggsﬁferc%ﬂtrsf]%?&hv 5, inQfdestSrassiB shdbe, a pressure

as a buttertly lve, ball 'valve, gate
v ahienieer idneypass wttel rEhefoessumrgangs mieagred thoprepsie in the

“oasmatsionishtbese BERSAUE R0 S TRERSTER, 598 sFREs 3 encs e
S}r[ela{ﬁ{ré‘(; ﬁrg}%&e £28ink %% tH@nfrbDyineilB wirle/£preddratidferehce can be

are 1n communi cation wth the second nodul e 60
abslctlhed batiasasitjat erswnddutes. by[coowsling meaprengyp &rom the pressure

contrql as 5 includes

o SRl s L bt PR pr AR SoR R BETAY VS ORI Fenstie control
ggs&ﬁlbﬁsﬁﬁﬁ UTSpreardsasdUaReinblyt 39ecad IR sepper predatérined
of the third nodul e 80. The pressure controh%gs

. genblﬁ bout 5

7 preseurd diffévenase Fou pxaannie.dhe preasure ddierce 621 Rese BRtyegh about
PRG! ChE P LR LRy o C th difference
38 s AP ) 9L Mt e i
NEQSLHEHRN: Sighsl@ah bBeerte saivts vabes totedasearebysle 88 fhaw and/or
the pressure control assembly 95 to . the pressure .
c daclewpash the filter system 10, for instarice, a signal can be sent o the bypass valve in

the pressure control assembly 55 to open the bypass valve, bypassing the flow to a

subsequent module for further filtration.

[0039] The second module 60 is provided between the first module 40 and the

third module 80. The second module 60 includes an upper section 61, a lower section

62, a screen assembly 63, filter media 64, a screen assembly 65 and a backwash tube

assembly 66. The screen assemblies 63, 65 and filter media 64 are provided in the

upper section 61 of the second module 60. The filter media 64 is provided between

the screen assembly 63 and screen assembly 65. The screen assemblies 63, 65
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assenbly 75. The pressure control assenbly 75 can be

set to a predeterm ned 235 pressure difference. For
wexersplens2t he pressure difference can be set beCwasz5/038912

about 5 PSI and 25 PSI, and nore specifically at about

10 PSI. Wien the pressure differenceis exceeded, a

signal can be sent to various valves to redirect,

recycle the flow and/ or backwash the filter system 10,

for instance, a signal_ can be sent to the b s yal ve ..
iefclonranst it the flishiegia (s W the veper s°ipB Sit be @%&é@dla 64
V . .
{3 R ARl f byt opsqparyRasiiuggty Bl i ss
{0640]ded The basksrash hibe sisseartdy 66 duprevided artdie fdweerfsoctran62 below

dule 100. The _thjrd le 80 inclyd .
SRt torern wemiy oy oBE Tt wstem Qi EER BREERBF fecpad module
210 fdo Hﬁarbaeﬁgn%sﬁi );cﬁt%%as@erﬁﬁ&%%réﬁﬁ@d%%’rsg BowtHroa gk AR edia 64

tube asse The screen assenblies 83, 85 and

gb lftea? amﬁ décanBated eoligs Sromuthe filier mediatds Tspwekwashtfiomis
, third mdul e 80, The fjl i i .
St oAb 8 LBk Pl TR 4R i e ows

afieeEalty tBbaciiR@ahdw ane.assenbl i es 83, 85 encl ose and
retain the filter nedia 84 within the upper section

d004Mihe fThe centrakasicmbin 7@ insludes velde 75 ilvear2, wavepayave 74

to .t i ' : '

SO Y T .
| sauideeo Lipwetoriiaasdule 68 and il contrabé byrealscT bamd wedseiibl Yhe valve
R TR TR o
rev . [ i
S TRA E TE fisnto
e easharfuabwlve soilr &sct mdterfiy valgéy bal oatviej gade malsielbrother

and intgQ the cond nodul e 60 where the flowis
220 oﬁ%&%&@@nﬁﬁ% E¥wash flow |ine. 255 [0046] The

ggﬁ&i]ol ahis AL 73 90d VAGE 9d@soN @ ¥ Borftbl d¥ALY R drect WRIAGRY from

valve 94 and a pressure control assenbly 95. The
Heckwagting dgyvefitee ivee GiltetmediemThe valyk idsin tBopreéarado

s, B 20080 B B RO e

CEHLERS salictard BABdtHI M New. THERalas 72, ingheprefered @mbddifient,
ot her structure for controlling flow The valve 92, i

) In_.
225 t¢am beraafastanesticetysdsushes 2 solspoiditivseor athen lugtusppry eontrolling

sych but [y, val . ,
HR, B Fortitt 1 Ekdd 4 A8 Y RujeBitmueaion vi7 B YeHoKE sitfdule 60
9hdahe backhwaeh Bdwinevi de a control device to direct the

flow from )
[0043] The pressure control assembly 75 includes a pressure gauge, a pressure

transmitter and a bypass valve. The pressure gauge measures the pressure in the

230  upper section of the third module 80. The pressure control assembly 75 sends the
measured pressure reading to the control panel 13, where a pressure difference can be
calculated between adjacent modules by comparing measurements from the pressure
control assembly 55 or the pressure control assembly 95 to the pressure control
assembly 75. The pressure control assembly 75 can be set to a predetermined

235  pressure difference. For example, the pressure difference can be set between about 5

PSI and 25 PSI, and more specifically at about 10 PSI. When the pressure difference

9



backwashi ng any of the lower filter nedia. The val ve
93, in the preferred enbodi nent, can be a manual

woabossomsach as a butterfly val ve, ball val ve, PQats2005/038912

240

245

250

255

260

265

val ve 265 or other structure for controlling flow The
valve 94, in the preferred enbodi nent, can be an
automatic val ve, such as a solenoid valve or other
structure for controllingflow The valves 93 and 94
are in fluid comunication with the th&{

h d. nod 8
atfcPrerrdeparsionad A Po¥TF [hEATqp BRI TS PHE bercéggwﬁcleethe Hlow and/or

CRMLRkL gfg{EP LYstIR 101k Uidemcd oSS birFhIRER thabypass valve in
pressure transmitter and a bypass val ve. The

ptlegsesseregantyel aseasbly S to hperpthe dypass vhlyes ypasiipgthe flow to a
section of the fourth dule 100. The pressure contro
aSWspeiept @Qd@@ﬁ@‘f'ﬁg ﬁ%&ﬁ?ﬁl‘ed pressure reading to the

c g(ftwaf' PARGhird BrodEI(Ris Prévi@sBBoteed thé e6cend enctiate deand the
cal cul at ed between adj acent nodul es by conparin

méastireoduie $00.r Bae third medide 80 molids A HPRES SeqignB 1y lyyer section

t ressure congrok, asse

B8 PERRSUESAB00 A BIRERLY sHRChBEIPEE R Bk e
955 AbIPEs. SElie dofech apscRlfies 8F] Steahdrfiles suudén &4 drbravided in the
For exanple, the pressure difference can ge set. h
beppersacticlto AR Spo h &lier e 54 Fukiyided priveen the
at_about 1 I ' o lose
e N T Sl

r odil k@8ih the Bkatah&lis Be whthinthangparsettamkiiashhet fileer fniddia4 can

t 1 O 1 f i . t y L i | b t t h .
bymses similoempiaris 6 fiss BPeisdl ou NEPdroTRe L iy g 44
t t i . . f .
< Eg(nggg n ?ﬁ%&é‘%ﬁé&} fg?le }i@s’enﬂﬁ'}pg’@ R REvilAEin{th@Wwed séction 82 below

uen urther filtration. [0049L The
f Qhis $dfecnmdsenebl§ 86. Véhenrtby filtemsysiemkis baetevashingdherdng raodule

80 and the fjfth nodul.e 120. .The fourkh .

i °9 thgdac sbﬁ%asggﬁ@lyé pi%\?a-esareyege\%ﬁloxgé'ﬂﬁgrgﬁélﬁt}%ggfer gnedla 84
SGh ERIn a5y KXBIY1AQBs o1k OB thEEileAmbEid 840 Thebaekwash flow is
assenbly 105 and a 285 backwash tube assenbly 106.

The i
s clieeted Huoegibihe duird mRdule®d aad dntpithe seeondmpdule 64 vjege the flow is
provid ,n.the u r section 101 of the fourth nodul e
10’8?60‘:‘?%30 hell}aglfwz?.gglgfogv %6921 i s provided between the
SqQUE4Y] asTREBbrol Askeanll STireRideasseadl wal@3)?2, Thiee 93, valve 94

screen assenblies 103, 105 encl gse d retain e
f i Anderprefsuieaontal Al 9phd ha BaEFY ssbaloron dyged ?f?ﬂ“ea backwash

Fidter SRl | gl; i RRLELhANSIVED2. The valve
t FQUECH el@%%gi%gg%\r}; eoI %ﬁt1%9§5§llr@g|g é’gt fo friter nedia
4491, [DB2QleTheal hacddimst, tatbe: asaremitic w06, sschprsmasodagid valve
in the | ower section_ 102 : .
or other structure for controlling flow. The valve 92, in the preferred embodiment,
can be a manual valve, such as a butterfly valve, ball valve, gate valve or other
structure for controlling flow.
[0047] The valve 93 and valve 94 provide a control device to direct the flow from
backwashing any of the lower filter media. The valve 93, in the preferred
embodiment, can be a manual valve, such as a butterfly valve, ball valve, gate valve
or other structure for controlling flow. The valve 94, in the preferred embodiment,

can be an automatic valve, such as a solenoid valve or other structure for controlling

10



bel ow t he screen assenbly 105. Wen the filter system
10 i s backwashing the fourth nodul e 100, the backwash

woubhw/aesenbl y 106 provi des reverse fl ow t hr ougTisen05/038912

270

275

280

285

290

295

filter media 104 to clean any accunul ated solids from

the filter nedia 104. The backwash 295 flowis

directed through the fourth nodule 100 and into the

third nmodule 80 where the flowis directed to the

backwash flow |ine. [ 0051] The contrql assepbly 110

ow LB veIEPYS o 8 iy uiteomgicaron A (g e odule 80 and
.control assenbly 115. The backwash fl ow

ﬁgggg?lgiagggiﬁ@éﬁa backwash source to the fourth

nip04sle 1dheapnehsirs conintlrassengdy B inchiides a prassane@avgd, agressure

300 112. The wvalve 111, in the preferred od] .

BT R e e Pt Bl e P L e

oﬁrﬁb%ﬁ sethibH 6F WeSofudh nfohle 190! TRE pfdsive cditeolvadentbist 92 sends the

in‘the preferred enbodi ment, can be a manual valve,

smedsugs! pregsute wading to/the wentrel paneli3), ywheregepressyrq diferspce can be

ot her, structure,.for. contyolli . T,

S50t RGH Sl BORELY AR e R R Al Hsur
t Estdol BWeBBE 15 &t gﬁisms bortep] asgerdly 1 Tetol thevpresduire t@rtrol
medi a. The valve 113, in the preferriejd enbodi nent, . can

bessemblyrifal Thediressuresgatiolasseny O cap by s¢idp g @redsigrpine

val ve I Waéh about 5
¢ P Btefnt B i a1 e SELfE MEErchl b abou
bpS Pahdaa st PSR khEmed specifisallyhataboat 190N OV hlen/thk pesseure difference
ot her structure for control]in he val v

. ? fl ow. %_ §$ 1%3 4/
altcPxggededdy a5 gl £ PHSEb IAROBS T IS RitPHTShd st fofy Hiow and/or
gl R B D Rt i bﬁfg?if/&k&‘f@ét& sfi%rﬁ‘f\’céﬂ ttesent BARSbypdRE valve in

pressure control asse 115 i ncludes a pressure
gthiegeesame canfrokessemisly O6 4o opért the bypash @alye dyypassingjhadlow to a

neasures the pressure in the upper section of the
fﬁ#ﬁﬁmﬁﬁﬁﬁpgu@é@?éﬁﬁgjbpgé@bre control assenbly 115

S gﬂﬂ 1 t herfeRamh 8fbdRIERDUS BrovaRdibeavdea thdhird@ndédudd 80 and the
panel 13, where a pressure difference can be

 éilftb uhartudel1 261 STlpefowdle moddl]edld8rinclndes nawpex/see b Kl Adower

nmeas.ur nts fromt r 0

O SUEH rboSUSEH FudAh BSsE t0Sa
C ORdKRRkh ARRARBINbLIE106. Thesddéssstntblzen0B8,0l05amd dittel ynedia 104
115 can be set to a predeterni ned

| , gr essure diéljé{eefr ence... 104

Fore ereidpd & the wapeyseeion 191 af thefourh anadyie 1. ilter media 10
bet wee, ! Gs2RRE 10Fathe/screen
o5 e B3N oL A st st
ex6RebEds 163,108 satlo2Mdeeaminithe Sittat mbdiaad wothén theluppsr section
to redirect, rec%cle the flow. nd/?r.?ackﬂash.the .
f iLp} e he filter media 104 can include similar materials to those discussed above with

respect to filter media 44.

[0050] The backwash tube assembly 106 is provided in the lower section 102

below the screen assembly 105. When the filter system 10 is backwashing the fourth

module 100, the backwash tube assembly 106 provides reverse flow through the filter

media 104 to clean any accumulated solids from the filter media 104. The backwash

flow is directed through the fourth module 100 and into the third module 80 where the

flow is directed to the backwash flow line.

11



system 10. [0054] The fifth nodule 120 is provided
bel ow the fourth nodul e 100 and the effluent |ine. The

woizbdslvsemselul e 120 i ncl udes an upper section 12BCTAIS2005/038912

300

305

310

315

320

325

| ower section 122, a screen assenbly 123, filter nedia

124, a screen assenbly 125 and a backwash 325 tube

assenbly 126. The screen assenblies 123, 125 and

filter media 124 are provided in the upper section 121

of the fifth nodule 120. The filter ia, 1 IS

085 1cec The eomien et b omdeniry Thoy Rk T2cpatug 13, valve
! £5P1ya35e Tk beadah b3bis @netos Gom a

Zﬂ'zggﬁﬁF%%?ﬁgiﬁﬁfﬁé% negia 124 within the upFer

sieekivash shadce td tiee foutth erodutedi 08 ahd4s eenirollad by delveildi pad valve

1% derigbical Liath o pEayoh e A ss o g RG] gofcn as

i ' ' ¢ for@ehiréling A3whettewalveel 19¢nahe
5§§£%g¥%g%g%bp%%gﬁﬁ#%gﬁfiIter syg%en110 isabackmgshing

t prefefriefl embodtiuing, ceRbe arrhanupbvatvia sheh asebulissidyalye, bal valve,
provi des reyerse flow throuah filter nmedia 124 to
cgaé%\ﬁg’é\?ﬁr %ﬁg{ﬁ%ﬂﬁc&{rgﬁérscgpﬁr%@ng ?@&'t he filter media
1@s2iThe hckwash 3328 vhlvew! i pradiidescéamtol Heviogto diteet the flow
fifth nodule 120 and into the fourth nnduh$§100 whe

t fremftackw ashing snecafdlie loger Ailtetyaediaadhe Valye 13-4 thy Rfé%%]ed
Th trol I [ 1 |
TSnSRA RN R ) F RS A gk v

SOUHtRE stRctubefdrichbhfiollingdbe. The valve 1ild, indh¢ prefdred dmbodiment,
val ve 131 and valve 132. The vaJve 131, in the .
Dot s A SIS S A BE ARG SVAPGE o5 Grolling

3Rofh TAELENGL V1Y 8Ly Pra Bekl ARl mBRtAM MO FodiHibdule 100

ucture for controlling ow. The valve 132, in the
pagf e backvesshdibvniind.,, can be an automatic val ve, such

TR [ ogHm prestara ek LS o S S o Bt b2
']_ﬁl%lsﬁgﬁ g'argsﬁ’llliﬁgr. Tilo pré@liéSoabfdmeNdthatahd pres@rel invihle i@per section

ackwash flow is directed from a backwash
s ofithe difthomadnie 320.3%5e pisssunpemitios aspgmbbpl 15gtsnds| i mepsyyed

The val ve , 141, in the,pre red e '

TP VS s 5 B 5 P TBRSLIE U 0 et
98L& ¥R hYBcift nRIdNESs bSicomBhtiiembasuréandits Bbin thgpfesaune control
The manual valves in"the filter system 10 are E%Qw de

t essambbyd her bporesswe corfratapieaibly 93 Huthe @ERRRUTS 8 iaawmdbly 115.

Ok Bk TR L 515 08 B RALAEETER e dittrence

dest &asnfE,aBS pressure difference can be set between about 5 PSI and 25 PSI, and
more specifically at about 10 PSL. When the pressure difference is exceeded, a signal
can be sent to various valves to redirect, recycle the flow and/or backwash the filter
system 10.
[0054] The fifth module 120 is provided below the fourth module 100 and the
effluent line. The fifth module 120 includes an upper section 121, a lower section
122, a screen assembly 123, filter media 124, a screen assembly 125 and a backwash
tube assembly 126. The screen assemblies 123, 125 and filter media 124 are provided
in the upper section 121 of the fifth module 120. The filter media 124 is provided

between the screen assembly 123 and screen assembly 125. The screen assemblies

12



350 [0058] The val ve 142 and val ve 143 can be contro
valves to prevent flow fromreturning or otherw se

woebtwgsmssdi rect ed t hrough the lines. The val veCTAR2008/038912

330

335

340

345

350

355

provided in the backwash |ine and valve 143 is
provided in a conpressed air |ine. The conpressed air
line is in communication with an air source. The
conpressed air forces air into the backwash Iine to

P e tecioast Heriip Sewn o f11isr 258 1B
g%ﬂ?%ﬁ%%&gﬂzﬁ &a?lrlngﬁdéﬂnﬁ}é} HFRafs 1Y MOLE disetizBd @S0V with respect to

val ve or other structure for controlling
f filoav.metivedd/al ve 144 is in fluid communication with the

CORBIET T S0 Bytionash Gieats a0 RS R i R e segtiopy122
Zfb@&!’v : cg%a%mrﬂbb?@@s.i DelcHeRstiRerfshétern 19GE BIkwERing e fifth

1
Irs ing screen 202, a filter cloth 203, a
smoduid 188,ake harksweske tbeassembly $2¢ piovidss Faversedlys Birepeh the filter

. . The filt t 3] i :
oke 08 n i Al SO B BT B0 bl
284w idiiechdd thyugh tes AR @ddarn 20eng ¢ite clieetbutth niahnge F00 where

speci fic nmesh size to neet a desired application. The
f ihedtowsis direeted o the daghpashdlow Miove the first backi ng

S 2 n :  d
ISR« nd B BaBR 190 AL SRS yge 15 P anb bl YO0
beadrivayt fled iadivests frtid adbsickwashdgarcefto thedificmedule 120 and is
assenmbly 200 to _seal and_enclose the first and second,.
cearsiisd bpYs1voa3] phualne f 41 B A e Th i igre FaBRGment
29%{ begaglélaﬁﬁ@ v l'VL:,t s%gh G ?H}ttéﬁ? vafre SEINAIVE) ohik Galv@-or biRr

sea can be made of a pllable naterlaﬁ, such as
phtastire forf coatrolingflovb dihe vilve 1824k tioOpreafedreatodiment, can be an

ef fective portion of the,screen assenb 00. 370 T
AN A S T S S S

i E{fds‘#fnt RARAIEY&hScoffrol 28erbya R0 PEIGRS YalvEq 1 Svaverl 22, valve
the etfective portion of the Screen assenbly 200 can

hadaml dhlwearbtder Thefbagkwath B8y kslitestedtom pbeedoyasipgaurce to any of

sgreen, ass Y., i-hcl ude .f,ast ene .

> team o AbvRE 1000, ahE vARE LTSk e R ARl chibogiment, can be
ThendnasiaRe! suchll atfeHRCdlS bhIOk4le, 2ble valvd or G2l sB¥bture for
and washers 213. The bolts 211 can be eiebol ts ma

) e 0
acomtalingflow! Tbe imangelratvesin thedBier sgstean ddpre @Pélidﬁg 835%1{0“’ an

t eel | .
P Hon o UBF A AR ¢ G RS s TS5l orptacement
2Qf §3cRifTtl REHoat@ebr Ryrebivddt Slowlbethundssi@lizrean be hex
nuts, | ocking nuts or. other str%ctureﬁvggés{asten

WSS ar eThg vadve 142 apdiv@lve 143 can be contro o prevent RBw from

returning or otherwise being misdirected through the lines. The valve 142 is provided
in the backwash line and valve 143 is provided in a compressed air line. The
compressed air line is in communication with an air source. The compressed air
forces air into the backwash line to push the backwash flow up through the filter
media being backwashed. The valve 144, in the preferred embodiment, can be an
automatic valve, such as a solenoid valve or other structure for controlling flow. The
valve 144 is in fluid communication with the compressed air line. The compressed air

flow is controlled by valve 144.
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each of the bolts 211. Each of the bolts 211 can be
inserted into the side of the screen 380 assenbly 200

waaviergotshe second screen 205 and attached w t RCOUS2@5/038912

360

365

370

375

380

385

t he washers 213 and nuts 212 on the side having the
first screen 201. For exanple, the fasteners 210 can

i nclude two fasteners 210 equally spaced froma center
poi nt and aligned along a |ine passing through the

center point as _shown in FIG 6.§!ggglagfash§per% %20

clAf5%e udsshownin BlGho- L R6TrepResepioly A¢ Dgudes? Tirst screen
h .

asHe IRy biggag Qé%e%%g, Egptteﬁheﬁgzds, § SRRl BElIhe sckB& 204, a

fasteners Inc s 221, nuts 222 and washers
2@3ondTéveednd 05 nd 2 keal 206 b & herdidter Abthe2 OFeis arovadediietseanghe first

terial, h t eel , .stainl
Dot REsiFrR LS R B pREtnr SSEmALEr Hie i slqtap03 canbe
Fé%'iec?ef&qgﬁ’lla% a %{fb%bﬂborh&s% SAlto @bt RQedroll/ appliciidn: TAG first screen

stainless ste olts. The nuts 222 can be hex nuts, |
| 2Mlkis pgovidedsabore tteHst beckingtseieer 26D and e seaond gorogh 20Hh1s

are sj d to.match,each of th 3 t 0
v Betopaing scopd g feetdtaos” hed®i Do Zat be piotfdba around
Sthe®aftr 38 h¥ sc2B6h /B&EEE 1280 he sealbfider@i®e dlie fifseand second
washers 223 and nuts 222 on the other side. Fo

escaerpls 014208, thediretriad seqpd bagking rerpa0Rydli4and filter cloth 203 as
 FRVBLREIPETBEAR) DG BRSSPyl AEHTER St s
f fdafit oiBb&e a8 ded) 20K dBfinsanetistiO tid éf thascieay assembly 200.
o oo e oo B e gk of
8%}%&% %ro%Q%u trof e)g%#)l? e gffgﬁgﬁ% g{oﬁnﬁll SIS RIEEhsHmEIH 20D can

I'nchés ap fome er along a horizont al
| hine adidmspacsboabdBls thob2st i nches from t he next

Bl r csptbenasssan b AdLtminc feienis 71 R e Somppnents
BEL%E? a}%g[ﬁicfﬁ%@rtuﬁé 2R6mBlyY ahbifsiénetd 719 QARG ARECRSIts@IQiuts 212

s fromthé next aperture along the sane .
vend ivastlerd 21%e . THeA®BS P 1 Refebe ¢yehokompda a metal gr plgstic material,

backwash tube .ass | y. 300 i ncl udes fitt] :
T T
f bkdhp8, B0 bolks2 Al dadteads frehtp® sidiflevest@ 2yetotist Mae nuts 212 can
sl eeve 302 is attached to the tubi ng 303. A contro

£ I
abe babhytsj locking vl er other strstires for degteang, Pdighy a3¢ siged to match
bag LSO Hol 85110405 51308 the screen
e
b 3SHeWABHN2 APk AN Ethe Yesdnt Rereerr 2@ st mehdal it 60e afifie seashers 213
be made of a materjal, such as s%ggt, stainl;;aig;eelé 210
pland pitis 262 optieside haydngmine duisay ot br Fall XRABR Moo TS
S lé!arll %n%ijudle b I?fsté?lre{s 21’6°erqu§1)f}a§H&|c@d from a center point and aligned along a
line passing through the center point as shown in FIG. 6.
[0061] Fasteners 220 can be used to tie the components of the screen assembly
200 together along the perimeter. The fasteners 220 include bolts 221, nuts 222 and
washers 223. The bolts 221 can be made of a metal or plastic material, such as steel,
stainless steel, polypropylene or other type of structural material. For example, the
bolts 221 can be a 1/4 inch — 20 stainless steel bolts. The nuts 222 can be hex nuts,

locking nuts or other structures for fastening, which are sized to match each of the
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t he backwash tube assenbly 300 can be arranged in the
shape of a circle, square, triangle, octagon, or other
wanowngersent for dispersing a fluid. If the baekwaskos03s8912
tube 410 assenbly is octagonal shaped, the backwash
tubing 310 can include a tee 311, el bows 312, tubing
313 and tubing 314. The el bows can be eight (8) 45
degree el bows nade of 304 stainless steel. The tubing
313 can be three (3) _short | engths of tq@%n and bl
390  thetiisAg 3 Eackefthe b0kt ] ambeipichet SHGORE S 0? thsispen frgmoly
L) | ) | fhes2208Adhb gigedFor
AR oS SRR RRUcR A e e e
agxaapie thedfhSteners 220 bad intlude svadveifisiepers 336 edualty spgced along the
degrees fromthe tee 311. .The t 311, el bows 312 and
tRAbimperfdhe soroen-gssembly a5 shoyi lg%ﬁgr an oct agonal
.S[{?@Fﬂ as THRPME Jnfl sEddad bhdkind BRedtR QREEIY daiihanga pdloration
includes orifices 315 spaced along the tee 311, el bows
395  3iterm2BQ mbinfomieperiares 23 b apslarnitn Bl 40t Fet exappple.rbe

backwas | ow  The arj.f.i ge .
HRERIES 2ab st be 2553 05 heiETiaia es ofs AfkcBdekiinoll 6382 tnches

t sk waso et Reidhe! 8064 spadediiul 8.62dinches from the
enbodi ment of the operation of the filter s

C stem 10 is
diesxt pperbiute alPpg theams horizenfal g dso.dhe aramivy 231 <4 g gpaced at
as_ di 0S : -

"Ry 051 80 R Sanipho R R ER L leh Bt 05
400 ORGh&! &N thd et apdrivne nonf trewains vierticablinzed i nto t he

¢ 096 hr Redroido F168 ol S, SbBgEas it wasably Y ikdyesa g fting
o?)Olp aSRRYE B?f Ct%lglhgg’ﬂ B PR whieubidat B0, SkstRfhg IBESs attached to
frow'i's distribut across the i1 nfl'uent chanber 20

t thersldehe 302 and the sfdeve30ivdtthehed 0o thakihing BA3.s Arggntrol assembly is
t hrough the first nodul | ow i

40, th
S B b orB 5170115, DL VR BREER e pombly
405 {EOG.h?héle&ﬁ%aﬁﬁﬁlﬁoih%rB 1% chn bB8hApe@'b piovade ARSEMasH dpiHLgbund the

e screen assenbly 43 then the filter nedia_ 44 and
43ftedni asadthlylyt206 and ceebe medeabi pmatesial, Treh assiesh tainless steel,

assenblie nd filter di I el ec 0 |

o ShE oS5 LHbOFE AR RO RN o xame
t (1RAJ0BREsHAlbE RRemBly 300Mkan Bt afrbisgediih fhd shepd of geisdle, square,
particles being renoved fromthe first m)gul e 40

girizglel, botagnmooF athegamangsmenieler disperpiggrbud. ke Blokash tube
110 TER V3 kISR Pl o3I fent e o eons
t B DUGking Be3 bhd tbink3Hl 4r0thel etbok@Ctan heeight (3 45s1egrdetelrayds made
ang b O ecten o fremite fL10 GYsern 0, L00ERL o
attubtirrl]ge 31 P @anGJe foule(4f) ilérfg%éngths of tubing. The tubing 313 is arranged on
radial lines equally spaced at 90 degrees from the tee 311. The tubing 314 is arranged
415  onradial lines equally spaced at 45 degrees from the tee 311. The tee 311, elbows
312 and tubing 313, 314 are arranged to form an octagonal shape as shown in FIG.
11. The backwash tubing 310 includes orifices 315 spaced along the tee 311, elbows
312 and tubing 313, 314 to provide an outlet for the backwash flow. The orifices 315
can be about 0.125 inch to about 0.172 inch diameter holes drilled into the backwash

420  tubing 310.
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system 10 and smaller particles at the bottom For
exanple, the first nodule 40 can include about 1.0

waizbdeioseser wal nut shells, anthracite or No. 4PCOUS82005/038912

425

430

435

440

445

450

mllimeter) sand; the internedi ate nodul es can include
wal nut shells, anthracite, No. 3 (0.45 440 mllineter)
sand or No. 2 (0.25 mlIlinmeter) sand; and the fifth
nodul e 120 can include 0.2 garnet. Another aspect of
provi ding variations in the backwash fl

W j to )
D986t | ToFIG At 31 SoRoadumentof SuonSTAaR R A Ry s 19 is
d .
g@‘s‘{iﬁlﬁe ?hﬁg@%ﬁgﬁ Hggfsggﬁeﬁl% Blrat i idfcRIs8NEbIVEPEach of the

m xed together when the .
finbéhles mykilesn layebaiidand besaen thuScfee0espmbhien lmproal operation,

t he npdul es heco occl d back | [
e iobsebtoy it Booructinpdpe wylemiRaEReRL IR e Pad oy
bRcaE: A6t lﬁgh afd ﬁfer%?étérﬂ%alﬁe& frr_klzfi'lilﬂy'byhf&rc@dfﬂ of Pressurized flow

screen” assenblies and/of in the filter media. Each of
t theoygheksfilter systesorEhealiaw isatistributad acroes the frélyspiehapher 20 then

i th ti i f. 1t fi . :
heonshS FRERat B Vbl eR ok gl ArgaoR 40;e fbw i
Oﬁas@é_éocﬁltou?h AR ugper adeabh 41 % theGoWws sectigitdDinghe upper section 41
specifically at about 10 PSI. For exanple

, bh i
o dow st parson bragiah thesceen cewmgpE s (1D Uy lisamedip g4 and

a out 8 PS| :

ol e sSkotenORpRHS: G SR peiBlefbing ricta e selected to
diiftégraeidlésfromttie flo@tio gegi themflnsoc dds treatment efithetinflidmg starts
pressure settings can e pr rammeq, at t ess

Siib fh ergest IS g5 betBg BERY %jé)ﬁh@e %fﬁdﬁ%cw? Ho i gradually

(o . . -
ng%r&eﬁéggeg;ggmé E‘go%l@ggt;ﬁ% Sttt ffoaliRELh&d tha shaBsst ﬁar‘ﬁ;éﬁs to be

limt, the control assenb
bytpatsd & remevatiol thelfifth pordulcok20byA fiqrding figw paspep tgeugh the fifth

b M B S A B BB .
ggmgfis NG {tEm OGS L MIB8 altBibell & ink A6 YArEéEhﬁedaa esthytd of the filter

nso can be set to trigger the backwash flow at_ a
dewstere d0 pné smaller, patiaies, at 16 RGom. s sxamplef the dirsigaedude 40 can

bec ccl.uded... The bac flow n .
e a8e0 L35t R ek MO 00 S0 (e s
Optd iRRrmEHHEeSodule AN dcaalhitiBelns atifehcite, Nack(ledsh

the filter system 10. Another option would be to

t hellipnasers sansl asa¥es Gr(9.23tmilliveciey) sandy 0 i mogsgR0 £an include
Z?gegapg%}t g?m%g %%p%rgte@%figﬁqg Bf%ti%ﬁ(gg ﬁ%ﬁ%ﬁ*ﬁ%ﬁ\?ﬁﬁgﬂﬁ& & to account

MEENRE diffdiént tygek of niyiRieevidél inidath hmdidea e eantulespuenaat the
when t he nodul e becones 465 occl uded. . The

Vi thsenig sy ShepBeadions BBy BES! GEHBELN N RaT LRSI

b%ackwashed.
[0066] When any of the modules become occluded, a backwash flow is
introduced into the filter system 10. The modules may become occluded after solids
are built up on the screen assemblies and/or in the filter media. Each of the pressure
sensors are set to monitor the pressure in the respective section of the filter system 10.
For example, the pressure sensors can be preset to a limit of about 5 PSI to about 15
PSI, and more specifically at about 10 PSI. For example, the pressure sensors can be

set to open the bypass valves at about 8 PSI on any one module and about 9 PSIon

16



backwashed due to a malfunction in the system [0068]
Once the fifth nodule is occluded, however, the filter

weysiemivniss shut down until the occl uded nodul esParas2005/038912

455

460

465

470

475

480

backwashed to reset the filter system 10. Usually, the
entire filter systemis backwashed at this point. An
aspect of the present invention is 470 that each

i ndi vi dual nodul e can be backwashed i ndependently. To

uncl og a_nodul e, back h fl IS . d d th h
i ol o Ceckinch (1on el Glheed o
| Feddidermeh. "lﬁ}%q)rés@ufér LMIrgE céh FEMBERBrhd OW thdpiobER sitdith a PLC

screen assenblies and filter nedia to renove
aoc remptelly edingarmoddne §ofir penmamgerf iQrcethesgressung differantial apross a

b h let. T ' .
R i s IR AP o
S %?b?g?lﬁhé aDPdss $amB crebfifig hibvh R fOWS I EHBbPadsRdwi€ika continues to

cont asséenbl i es outside e nodul es to_praovide easy
abe ddteiediih itheyremeinirgmedwiss haresging thergseluded meduley st em

1 i.nt enance and. r i .

£ Hodd e b SRR 0Gs SAPRL Lot 1 RS ] BEKARK HER bt 2 desired
isk@esepal @psi, wirh afl fipesodul@betome ocdaddd. rificiHackwash flow

also be set to a desired 480 backwash durati

: . F
exanfics beinteodugedito a¢ draorpaodales touppleg igen QﬂB? Oﬁﬂgqnewiuces
Seco [ L] ' t A .
ARGk BN RS, SRRyt AfAa g voul b
c ab g4tltled pdssuveedensord 4t the bypase valvds atrathostt ki BSI and the pressure

conputer. Thefilter system 10 c b sef t .
baensREs? i rackyash %O&éfef F%S%‘a%b/@ Faboyt IR0 g?}v‘tgo" He dp this
aYar@by flb ﬂ@r%&stfﬁqw WilNBRk® ashtasin flolele WiRGth®Modfile becomes
operatiron at a plant. In addition, 485 an al arm can be

p rowliu?ezﬂ Tie ypaswvadvesern alsb pe isahtotiypasslaanodile Hat esmetibe

a uncti,on and the |ocation of the mal function.
[@@%asgﬁ‘id‘f‘? ﬁotae‘?qa%@%nl °S¥#Be provided in parts
fqposHsSy @nsSihklifih MBiHNE & EHRRAe@MbweeR e filk@kystem is shutdown
exanple, the filter system 10 can be provided with

upméit themetlnded medulasiarg bagkweashedtorriesat therfilfrrsysigmal Os égﬂrl]lally, the
18 pet t he . | 490 i as .
Lo SRS BRSA 4 BHE ARG et gomion

t RRatEREHNE S i@ niddulehan be Basieehshal ndpgententy. rEphmdes a module,
damaged nedi a wi t hout repl acj n%INaI | of the filter

medhaglcvash flew fs intreduced dhrepgh backpaglyyalveado ahagiey pshitube. The
in_Fl ' . ' i )
okt L PRl ! B i
opgddiledmiediato panowd actmmuated faktolesvinen thelter system 10 and to a

backwash outlet. The backwash flow can be introduced to a module during operation

or when the filter system is shut down. The filter system 10 includes control
assemblies outside the modules to provide easy accessibility to the components of the
filter system 10 for maintenance and repair.

[0069] The backwash flow can be set to a desired interval to backwash each
module separately at a specified time. Each module can also be set to a desired
backwash duration. For example, the duration may be set to backwash for a few
seconds to multiple minutes, such as about fifteen minutes. The duration and quantity

of the backwash is calculated over a 24 hour period and stored in a computer. The
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495 influent flows sequentially through a set of
nodul es 410 wi t hout backwashi ng or bypassi ng any of

wohaosrmseisk es. The set of nodul es 410 i ncl udes acriusst05/038912

485

490

495

500

505

510

nodul e 4 11, a second nodule 412, a third nodul e 413,
a forth nodul e 414 and a fifth nodul e 415. Each of the
modul es 410 include a screen assenbly and filter nedia
simlar to those discussed above with respect to the
filter system10. The filter systens al

.50, |.ncl ude 0
Lty k0 aaorbeirarsorio R e BnE 4 e TL I P O to meet
asse . : ) dditi )
ST A e TaB e 6, 1y iion
agsaabh vartFOprokikt tofound estermdlytfraph thesRleGr indicaiedyp malfunction

i ncl ude one or. _nore_of .each of the follow ng: val ves,
pitskihe lecatign ebths MPUGEHN- swi t ches and ot her

c ent It 4 0 @abd piovidedith barts fo dasy dskebly505
[8@?@? Tﬁ%win?*ﬁ%%?négntrolpaséenblg JEO iﬁgijdes Y )
Valaittenad@d artdwepaighFerzgamyls, ths filter systerpd8icen bppepvided with an
bet ween t he inflyent sourc nd the i

(PR SeLpB 6 AP oGOt oo and Do 15 By {ihppor and lower
ValotBné?d 137 shéven T FIESS. 70 UA @difiddallyyahyenedd3nérs of the modules
arranged in a fluid |ine connected between the first

moatubesthe tamaved to mepairens serladeutanaged mediawithiays raplasigpll of the

bet ween ..t he .l i conn ing valve 421 and val ve 422.
SﬁémVQPvénﬁgffﬁ§X5¥$e géd ina fluid |ine connected
begoreen t AeilResasdidmide, ildtennive kmbblinaht nbal filter sysBm 400

and positioned between the |ine connecting valyv 428
S irctibalossd. 48 lNvBIISELA SOPERIADSASTHALOTY R oy fyhen the
ﬁ«?{%‘ﬁ%ﬁ{ ﬁ%ﬁ? géﬁgg&{hlwiﬁghg% b getrm%ﬂd%lé 13 0 N tholihSack¥estifg or

pos etween the |ine connectin
VBl ssifg dngofiieinedudd6 Theabice d@BilésstiQrinclndpsch finst module 411, 2

Ao, 2SS L1, Oy TP it 15
it éll:ljllj §Phe ERR1ds a1 incYdeVescedd asSenftf$ biid ANGAMEEE W ki to those

I'ne connecting val ve 425 and val ves 427, 428. )
Vaiseassé@ dbaenwitlorespachto the Giliet systane 19.eEpe filier sypiems glso includes

direct the flow towar the jnfluent f t ank, 1.V
a0 Tebyeo o] RsePPRI Do guft oS}l 28 pyggfh conrol
Thes i heo %‘iﬁgé%&% REESIHREMEISA60 aad tel eflueal cvagrolaiembly 470.

t hrough’ 438. 520 Val ves 431 and 432 are posit] on@g o
b&avk efithebecdntiob esspblivsanay meluda @ne RemeEsRifaciahihe following:

412, Val ve 431 controls fl t ' - t
dties Piespuie aog P st Bt bl i ip e art o
seeRrdl mpdylos,. 412. Val ves 433 and 434 are positioned

bet ween the second nodul e 412 and the thjrd ul e
416072Val v&he gdluent control assembly 420 (iincluc?es vaives 4EP &n‘ough 428. Valve

42] is positioned between the influent source and the inlet to the filter system 400.
Valve 422 is positioned between valve 421 and the first module 411. Valve 423 is
arranged in a fluid line connected between the first module 411 and the second
module 412 and positioned between the line connecting valve 421 and valve 422.
Valve 424 is arranged in a fluid line connected between the second module 412 and
the third module 413 and positioned between the line connecting valve 423 and valve
425. Valve 425 is arranged in a fluid line connected between the third module 413
and the fourth module 414 and positioned between the line connecting valve 424 and
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controls flow up through the second nodul e 412. Val ve
434 controls flow down 525 through the third nodul e

Wwa 2806/05@iszes 435 and 436 are positioned betweeRCThS2005/038912

515

520

525

530

535

540

third nodule 413 and the fourth nodul e 414. Val ve 435
controls flow up through the third nodul e 413. Val ve

436 controls flow down through the fourth nodule 414.

Val ves 437 and 438 are positioned between the fourth
nodul e 414 and the fifth nmodul e 415. VaI%e 437

cainer426s ValoutdpisamengrghinerBid Bus eonseiad Petvepn the Rpgh module

e
Vpﬁisiﬁ%‘ﬁtedrgétv&ehlti Ewghhleék?ﬂmec‘ﬁag velye 423 andl Xtalvasr 87, A28.| Valye S427
connectlion w t

ressioledhaowde detrowate i todbierhe fEvoY ardina e g enic
W%lbﬁhzs Yalndis %1%241 o toRs ﬁhh%l%lebﬂslveen the first

e backwash inlet to direct flow from
a[0538 bad&mssdduwmmel agsemblycighinelndesryiafves 4Abdupeshid3s.

oLelS A i 228 bl vilzseR ST BEH Rt A1 apliihe seppnd
SE6@NE 472 dWaf U3 BRkolk lﬂ%wh@ﬁtlhm@h tﬁ’élﬁfsehlodﬂblﬂe Abllve 432

IS positioned between the second nodule 412 and the
bemiratsstiow dbwn through thesecandanpdulon 2. néalackiidn L6 # e

t h h th d
Boctitne Sfotsa b Gaow PROMRS1 £46 i modffeand] s
Valnte 1486w iup tReakh ienechndehodnd 1heVilae #84 oardrdleflay Sown
and t he backwash outlet. Valve 446 is i.tigne
Derowsbrine Aurcpaul AL Va4 S 4 RRyER Tehasp thethid
di Chloie fé dftlgpljghft@ﬁ-lu}?iﬁfe'%7 N/a‘%&ws%ecdﬁﬁotsmcswaﬁ firB€eh the third

ves 448 are I n ui d
Cﬁi@ﬁ@l@@l@n Wall e 3che@ntrols ol alrnzdutlmoughélthe flairthemddltﬂe #E4. Valves

DS TcomoA o pebION:A v orpght Lud TuRHe ¥kl ed{ibgpodule 415
t Qf%l‘;eql%ﬁtcg?ﬁ&g oS m&%ﬂ tﬁ@ﬁu&%ﬁ?ﬂﬂ&?ﬁhﬂéﬂ' Bilvé a38ltdifils flow
fl'owfromthe ource up through the fourth

rrﬂdwhﬁ]réllghth\dilftkﬂsodIAQMﬂSO are in fluid connection
with the fifth nodul

béQQZélan tHe hackyas ; Ioiasﬁ% 4209?103 %ackv\agghlhg%?uegth 1.

g‘ﬁ%ﬁ é@g Y:) a?@ﬁi frhiaReshdeabvean thdfirst hfoﬁhlermtﬂul\edvfhl@fl is
ackwash inlet to direct flow fromth

bgokmﬁd tepueandhe firs 5o duler4dd grd mackwashioutish Yalva4e2 is

e B R 1550 A R 5y oy s

”Bhékv@isﬁ k&ite upMBufiDthe e niinkvish Calndsr 413, A4 amtin y’lmd
connect1on with the second module 412. Valve 443 is positioned between the second
module 412 and the backwash outlet. Valve 444 is positioned between the second
module 412 and the backwash inlet to direct flow from the backwash source up
through the second module 412. Valves 445, 446 are in fluid connection with the
third module 413. Valve 445 is positioned between the third module 413 and the
backwash outlet. Valve 446 is positioned between the third module 413 and the
backwash inlet to direct flow from the backwash source up through the third module
413. Valves 447, 448 are in fluid connection with the fourth module 414. Valve 447
is positioned between the fourth module 414 and the backwash outlet. Valve 448 is
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[0075] The pressure control assenbly 460 incl udes
pressure sensors 461 through 466. Pressure sensor 461

waoumictosens2t he pressure in the first nodul e 411PCT/US2005/038912

545

550

555

560

565

570

575

Pressure 555 sensor 462 nonitors the pressure

di fference between the first nodule 411 and the second
nmodul e 412. Pressure sensor 463 nonitors the pressure
di fference between the second nodul e 412 and the third
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I

b pedswms Idnﬁ&gexmbestmtmmd:hb éhltd\modlﬂi@ﬂ/?aamb@e ifourthhao
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t hgd RackiRSRd6RMM 50 Prasse B 460mahiors Mhd prassuye difference
cl osed. Valves 423 575 thr ouf%rl 428 are initially

clbetveztn thafifie morinle 4l Senddkaiefdlppridineh Arhen s prssft é}p}l‘; ofygssure is
|t %ﬁf‘ﬁ?@%ﬁb?r}fet q%gh{? ﬁfle(S)S\IN SP%PJ)Y? Q6P?r[r8€$1 63 Wf élb , pressyre sensor
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t hrough 415 to exit the bottom of t{}g { ‘L‘Z 41\91
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L 5 QRO £SO o5 DRCKESI 10 L e LS Bt
the filter system 400.
[0077] n normal forward flow operation, valve 421 is open, as it will be
whenever the filter system 400 is in operation. Valve 422 and valve 471 are open, as
they will be whenever the filter system 400 is in operation, other than during certain
times during backwashing discussed below. The valves in the module control
assembly 430 are open to allow flow to pass downward through each of the modules.
The valves in the backwash control assembly 440 are initially closed. Valves 423
through 428 are initially closed. Valve 472 is closed other than during effluent testing
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second nodul e 412 bypassing the first nodule 4 11.
Second, val ves 422 and 431 close to isolate and bypass

wohaosfoserse nodul e 411. Third, val ves 441 |, 442panasd®3/038912

580

585

590

595

600

605

open to all ow backwashing of the first nodule 411. The
backwash fl ow enters the bottom of 585 the first
nodul e 411 through val ve 442 and out valve 441 to a
backwash outlet. The backmash fl ow renoves any
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Tg’l?er 1%1 odmE Ire(gllfe§8 &t”%ilgﬁg pif@fa?_aﬁgép 22;4 %’%dng?? pR&Hdcaldddte flow to

baﬁ*ﬂmﬂhnw@MHM@asmg ﬂhemmdendme 41Pn éqgandewalws #3and 433
enﬁ eé‘?’q}fgf be?pf X Omao;pggescgﬁ Ier{o ule h@zb rd VA}‘}% 4{4:3;?4@81d 451

beg) ?ﬁféﬂWBaMgﬁlﬁg BPIHE Sectd ndddulea Z;lt’ﬁﬂa lmkwdﬂl flow enters the
ter nedia in the thirdnodul e 413, Aft

bémlktmmsdf thtgsefcond mOdelfe|4rléahrségh walve 444 andoup é@lVPéﬁé i theo
[ e nor f or,fé}a 8{(w%s:ﬂ D5 Qs g}é Gt ﬁﬁﬁ?at@tpﬁ)\{ﬁf in the ﬁlter

essure chan across t

”Qﬂédlﬁnflﬂaé scon@ xRt 26 10fd baclwashitg fdsa deﬁnmhpeamd,rﬁgl valves

in the fourth nodule 414, a signal is sent to indi
t fraturn to the normal forward flow position %1scusse above. cate

[0080] When a preset pressure change across the third module 413 is exceeded
due to solids accumulating in the third module 413, a signal is sent to indicate that the
module requires backwashing. First, valve 425 opens to provide alternate flow to the
fourth module 414 bypassing the third module 413. Second, valves 434 and 435 close
to isolate and bypass the third module 413. Third, valves 445, 446 and 451 open to
allow backwashing of the third module 413. The backwash flow enters the bottom of
the third module 413 through valve 446 and out valve 445 to the backwash outlet.

The backwash flow removes any accumulated solids in the filter media in the third
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t he nodul e requires backwashing. First, valve 426
opens to provide alternate flowto the fifth nodul e

wa2eoclyppessi ng the fourth nodul e 414. Second, Parwss005/038912
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436 and 437 close to isolate and bypass the fourth
nodul e 414. Third, valves 447, 448 and 451 open to
al | ow backwashi ng of the fourth nodule 414. The
backwash fl ow enters the 615 bottom of the fourth
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btekifthsmbdgle 4A5 fomwgmgtthﬁefounhmdﬁkdﬂ% Sespndpalves 436 and 437

i nd d {1 Kk t f
¢ RS rotateahp PSP S PR R Bl 413, A P00k BI7ERR and 451
0B ?éi foh@lol Bdchwhsthg o thd Poubihanohte 4T4 | 'thehhckbvhsh fiew enters the

th nmodul e 415 i s bypassed, the effl uent sg@%a/
chmm obthedfogitharodale 44 tosghralvafds anbeirty2hig 4740 the

v Eii \igl}t-[ §%§ g@@%% @1[%8; fg{lfggfsg%ﬂ}f’a}cgelvh{i%%%ﬁﬁﬁﬁﬁﬂ the filter

i ﬁfdduﬁﬁtthé frehinsstale The M fiardavlesashB® fand d4fidedyieniod, albvalves
|solatethef|fth modul e 415. Next a/anr?ves 449, 450
ariuas thgyagrmal %ER%AB%?‘H@I%? 4994t i fth modul e

4 he Ekdveded
I, PR g e

bdokwesihide acdlm’lulatiﬂgen teclifimsiodfiledils 680 gnal ibsaas tasimgdicate that the

| lid the filt dj
oRRORIET1 S s e HREy AP e e OBt s
a|1111d éehdéﬁﬁ v bELF D dPusiAteth F6 106 ink @feﬁ@ftﬁ’e éﬂtﬁwﬁﬁeﬁsykteﬁﬂ400 is

di scussed above after restart flow has been eval uated
[ 00@sly taokwaghed onceathe fifthavpdujet Lasbespmes epelidrg. df thedtth module

| ve 472.0 0 a I t
Plg A1S al?.ié’ﬁfs,fflt thF Fgfy}}einéusgv AY 0? & ?]ts a\P?Eai dsg)g (Llf:? L.Iﬁl{ ¢hould be
C)fsdyéleﬁ3 Tol hckWshithé tifth mmﬂmneeméa;&ndaﬂtbj fvhlm A% amlsAQxScbpen to
or returned to the influent feed tank to

t hpeoxpd@ﬂgmto theanfuent deeditanty meyalﬁqﬁqfﬂtawd 4%1 tcg)[s elp 1solate the
pé’?ﬂft e@uri‘? ?? hf\]%?tl 951(/?51‘ 4 \;Vé\g?%ﬁc?%l S el léfxﬁ%aﬁfv@ashl]ng of the

e nor na ow'positions.[0
ATifiH hygiile atl 8d ThebadkGast Sowanfeus thia dottemind dﬂnenﬁfhltl n@ﬁub 415

| hcopih 54188 47 haa0 RSAGIe PN PRGN TR Deckvast low
removes any accumulated solids in the filter media in the ﬂfth module 415. After
backwashing for a defined period, all valves return to the normal forward flow
position discussed above after restart flow has been evaluated.
[0083] During restart flow, valve 471 remains closed and valve 472 opens to
allow recycle wasting restart flow. Restart flow is evaluated after the backwash cycle
in the fifth module 415. The flow is wasted or returned to the influent feed tank to
insure that the product meets a defined water quality. After a predetermined restart

flow period, the valves are returned to the normal forward flow positions.
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640 influent flows sequentially through a set of
nmodul es 510 wi t hout backwashi ng or bypassi ng any of

wohaosrmseisk es. The set of nodul es 510 i ncl udes acriusst05/038912

640

645

650

655

660

665

nodule 5 11, a second nodule 512, a third nodul e 513,
a forth nodule 514 and a fifth nodul e 515. Each of the
nmodul es 510 include a screen assenbly and filter nedia
simlar to those discussed above with respect to the

| 08l eo” B ek Risd i B Biro TS sk oT & fimsyetem so0 s
CQdcIRkd.aTRE Hnéﬁ’sy@t%gl 500 i8 agéﬁ%ahn & ABErh4ll foaae MakywidOhe

a pressure control assenbly 560 and an effl uent
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\%ésgﬁllgﬁgsg eeel%rg%lﬁg O?Jél?ef sg};e gflﬂogﬁl% 9@ 1%12 udgél\ﬁ ﬁgst Hlordule 511,a

C GERHAGHESul& FOAA thitd bhivAuRr313] o fstthithodhle Snmadd ﬁ lﬁ@t‘h{m&ﬁﬂb 515.
[ 0085] The i nf'uent contr ol assenbly 520._inc

vdlaghef anwmlﬁﬁ@rﬁ) igolgde a/aqroen assambly apd dilier @ﬁé’& Similar to those

¢ G5 85 Pl 8ot 38 et Bibac 0 T8 Fteflslsln 300 a1c0

i Sincﬂﬁééstandﬁﬂﬁfent Boitrdllasseehbly 520, Iaeimhﬂmodrﬂlml usskembly533D, a

? RGRV bR MOy e FOrDh BoGE DS AR Tent
%ﬁﬁlgl J@ﬂ%lg gg 62 Ea@ &%g(yoﬁﬁﬁ asgérﬁl%és%éy ﬁlbl‘ﬂﬁe one or more of

etween t secon ule 512 and the third nodul e
51=.-ach Vathe dolBRBing svahusi pnesnueejsenspra, fipingoswiiohes ahothert ed

between the third, no 1 ngd.the fourth nodul e 514
ar?&’“ﬁ’(?gf’lft? %W%W/@g WgTq%ifﬁéCF@%‘ﬁnecti ng val ve 522

angdogsy! ve Thehiiudal dreRdsshifibBr2an8a0ddsVavek 501 dnbm%lﬁszs Valve
connect ed between the fourth nodul e 514 and the fi

nﬁdlmp@ﬂ&omdd:ep@@mth@n@@emépme and Hee inloh o the dikisteystegn S00 at

val v 23 a Val.

e R B P VbR A0 A BB Gave 2
t hdithd InfReht sf)ﬁﬁfé aha plovided @8i}ol thdireetdlovetocotiie dtween the first
assenbly 530 includes val ves 531 through 534.. Val ve

5 Jmodule pbk pnd e secomdmpsine 3 17e and fosdireghHawdo 8 fine heveen ge

A B SRt Aok Aoy i

I scopasitéd enedebticwiiehmbbiele $¢8 and thedfduttie nfoliRledrid anti@ositioned

L st i QRS- VA B YA HodUHes S SR in

U ) e g

t hpositioned bittevebr thedie coheectiog velve 783 ahé valvd 525/aVeakve 525 controls
the flow to the recycle line to direct the flow towards the influent feed tank.
[0086] The module control assembly 530 includes valves 531 through 534. Valve
531 is positioned between the first module 511 and the second module 512. Valve
531 controls flow between the first module 511 and the second module 512. Valve
532 is positioned between the second module 512 and the third module 513. Valve
532 controls flow between the second module 512 and the third module 513. Valve
433 is positioned between the third module 513 and the fourth module 514. Valve
533 controls flow between the third module 513 and the fourth module 514. Valve

534 is positioned between the fourth module 514 and the fifth module 515. Valve 533
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534 is positioned between the fourth nodul e 514 and
the fifth nodul e 515. Val ve 533controls fl ow between

wohaosfosenst h nodul e 514 and the fifth nodul e 51BCTESEI05/038912
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of the 670 valves in the nodule control assenbly 530
includes a tee configuration having three operating
positions. In position 1, flow enters fromthe

i nfluent control assenbly 520 and is directed down
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B o b S i » TR, i A BB oA alve
bagkwasdirioud ek cofdhugichtfoh Wih feshiluainednths tasseaibly 520 as shown
first nodule 511 and the backwash inlet to direct fl ow

f loAG.HdChackwash source up through the first nodul e

5 | 54 4 i i G i i
o Ehush” o il T ot Easslpabl a8 sEARRETIAHRE s WiobIEsst
saGond sapdubarbifldd dohfetibaokhabhfictirodule Ml WalEAH 1 is

t peSBaesdiers e e A Grabicca Y PEBHREH R I RARE 42 i
;i)égiglrgrééﬂﬁonekpféal:"tgg A SefeNd R BacR¥Ash ¥t t6 8iréd Flow from

connection wth the third nodule 513. |
Vahe/eackwast soupeaipt thometl tiefirsemodulh é 11 hViatyes b3, d4muegin fluid

and the backwash outl et.. B Valv 46_,.S posj.ti one

o or R e biiodls. S e RO R s
di ?O%Q{f dddasP aatiata G4 GEp it dribd Beahech e d
tﬁllrl(?iéﬁerril u gtggga 513.Slp\alal vezag%?, 54%é}dgtrle in fg)rbui d seeon

C anetndd § Bnandi thébadkevaglo inlethio diveci|flovsfiam thebgekvagly sougce up

iti d bet t f th 5 . .
DBk TSl S LM R o e
f Qmid hodRRUS. Sdvern it Besiasdawrsbicdnthethitdancdulest3 and the

flow fromthe backwash source up thr ou%gi t he fog%h
riokwash oatletvaY ales 54215 positioned ketwger ihgitirdwrdwe il g And the

wi.th the .fifth,. | i it -
oS e T RPALE R ipe RN EE R BBl 0 dicd modul
owiketvalnalsue, S8t &1 Peidicohmsedn béthvike fourthendduie hl4. Valve 547

I 1 h i i i
{Tﬁg ;g%ei&qilwggq%?\g@fg}rtg@gﬁgtﬁmrﬁg&ﬁ Sn 1I 4eatmdt tﬁe gflacrk%&:atsh EL&’%’. f\)’a?vne1 548 is

positioned between the fourth module 514 and the backwash inlet to direct flow from
the backwash source up through the fourth module 514. Valves 549, 550 are in fluid
connection with the fifth module 515. Valve 549 is positioned between the fifth
module 515 and the backwash outlet. Valve 550 is positioned between the fifth
module 515 and the backwash inlet to direct flow from the backwash source up
through the fifth module 515. Valve 551 is positioned between the backwash source
and valves 542, 544, 546, 548 and 550. Valve 551 is a main shutoff valve for the
backwash control assembly 540.
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through the fifth nodule 515. Valve 551 is positioned
bet ween t he backwash source and val ves 542, 544, 546,

wo286aKe8550. Val ve 551 is a namin shutoff val vectws2db038912
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725

backwash control assenbly 540.700 [0088] The pressure
control assenbly 560 includes pressure sensors 561
through 566. Pressure sensor 561 nmonitors the pressure
in the first nodul e 511. Pressure sensor 562 nonitors
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S &b e ﬁ7f§fpm§&ﬂé*§ 18 Pﬂe@d’t@é sdn@ores deanbhitvas therpressurealiffersnce
to regulate the flow. [0089] The effluent control

abzmgeg yhesith innditla §&8 and theeilasnt lingg Waten a pyesel BesHia is
an are
o oA BIeRRRIC ARG PSS fRGieh! S R presbine sonsor
t QeriisWadi@fal 8 Senatigationf vhlves eregplateahs Sbwg, use or
d| osal. Valve 572 directs flo
hg Fee e eoppicmerhly ST ineliden g SghTR. Valves
EZ éig% ar% Elﬁg}lgg%ﬂg %ptﬁglﬁféﬁ'méikﬁﬂé@iS 51 e efhfchoMne. Valve

t'5 o ves are open, as they wll
ba7 Wﬂ&eﬁ‘s’ efﬂdehteﬂdw kd 2waty diselmarg® (orifriher p@xpmssmg,@lﬁe or disposal.

Sy T Dstitecls i & Srdinprpy atng i i dTBienE Rt fech G through
a%ﬁeeﬁﬁérysaé@& fpe arranged in position 3 to allow fI ow

to pass downward through each of the 720 nobdul es.
V400 i nIrtrtmnlahf:maaslHlmnperr@moras’elémaﬁ?yl BWos e %ffnvé%they

522
C |V@§1&J@rvgl}q%gyer%lp.%ﬁl ea&yf, I ¢ ISE):O:C n orﬂe%ﬁle i \{ﬁag\ye?sﬁz&{écﬁ flow into the

b?irﬁvi’no&@é YEl BéA dnSnARER G&ut:@ TI@éSﬁamd‘sQﬂ tiest mwédiile control assembly
quality or to waste restart flow Wen it is necgg Xfth
€

t &30ackaveaniged mepcfsntfanﬁ torrdlometlo to pass dognwankibgien e

th t
R, B 587918 gt
t hﬁSfaﬂré kiR dbsed SValves 7R as ﬂgsehl&ﬁk@n&hdmﬂimr@mcfﬁuem ¢esting as

fifth nodul e 515
noted below. Valve 572 is opened to test product water quality or to waste restart
flow. When it is necessary to backwash the fifth module 515, the discharge from the
fourth module 514 may not be acceptable as product water. Thus, the flow is usually
recycled while the fifth module 515 is being backwashed. Once the fifth module 515
is returned to operation, restart flow is recycled through the filter system 500 fora
period until the treated flow meets a specified water quality. When the treated flow
meets the specified water quality, the flow is returned to normal flow through the

filter system 500. During normal flow, the influent enters the top of the first module
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is returned to operation, restart flowis recycled
through the filter system 500 for a period until the

wonrewmtosehst | ow neets a specified water quality. PliaIS2008038912
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treated flow neets the specified water quality, the
flowis returned to normal flow through the filter
system 500. During normal flow, the influent enters
the top of the first nodul e730 511 and passes through
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Ow renoves any accunul at ed
Sedd Biﬁkwalsht &alet.i Thebackwasiaflow réthevesiang teonndited Slids in the filter
After backwashing for a deL eri_od,

%Pq‘f"faé
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e | Pitstlvdife 5SDhdYVEs e Qrl 2
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5 hBoveSarpositions hioviesla®4s sesaud moeduls12gpe direes flow @Wugh the third

( re G b Sehad JarES D AP Rad s8L 3G o SHEr e RRhe of the
E)Etéfﬁﬁtaf}n&ﬁhéf 81 DM hAdkRtsh Nk ¢atehviBe bortdrhef tirakvasimodule 512

h fl
s dhnodgltl) valve Iﬁéj:1 gmcrg@rvamﬁ%zg %éh%gl?\gm vy Li@ {5 % flow
Aft er backwashi
¢ SEPYES a@ytaﬁczunh% %na%df% 1\%2& dﬂﬁ% ggv&ﬁ% is?{ljtthf généo(rjl?l gto\lﬁlggfeg 12. After

alaviewa 9%91%} a \WbBiedepepiod St varbvmsmmtodha ngenad dorvesd fioe
third nmodul e 513 i s exceeded due to solids

a@gmpdﬂﬂcﬁgﬁeﬂﬁb@‘f% third nodul e 513, a signal is sent
t O[Ob@ﬂ' ¢ a%etnrh%rege@ Sressure change across the third module 513 is exceeded

due to solids accumulating in the third module 513, a signal is sent to indicate that the

module requires backwashing. First, valve 523 opens to provide alternate flow to the
fourth module 514 bypassing the third module 513. Second, valve 532 moves to
position 2 and valve 533 moves to position 1 to isolate the third module 513 and
direct flow through the fourth module 514. Third, valves 545, 546 and 551 open to
allow backwashing of the third module 513. The backwash flow enters the bottom of
the third module 513 through valve 546 and out valve 545 to the backwash outlet.
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755 nodul e requires backwashing. First, valve 523
opens to provide alternate flow to the fourth nodul e

w6 2doclyppssi ng the third nodul e 513. Second, vaCvaSE®2/038912
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noves to position 2 and valve 533 noves to position 1

to isolate the third nodule 513 and direct flow

t hrough the fourth nodule 514. Third, valves 545, 546

and 551 open to all ow backwashing of the third nodul e
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baeineasiytf lneuulest 8 ksrotibtevilos S48l outvelve U7 tidthedddkveash outlet.

514 through valve 548 and out_valve 547 tq the .. .
b &bk hakizsh float empeS HCIABBHaI SRldRiRGU Sltgrpedia in the fourth

acc | at.e L i 0.t ' TE-RY 9ot

O St A rafiydide16y & Lol PR RGO iR normal
altbrwaed Fi6w positioh discassthebover mal  forward flow position

di scussed above. 775 [009 Wien a ﬁr F%‘Et (g%g?]g.e ceeded
chefgt acVdss apresct et £2269% the THY MEHEY WUk KD

Isglué gosio?lt{c‘ig Y 1408 ihnd £€n Holihfe 518dakiensi kS send teingitate that the

sen o Indicate that the fifth nodul e 515 requires
badtwashile§l5 Alquiresigitkivashifg. f Alhongiihe fifh edale Hle can be

i nd d i ; i }
R R N TR T s S
O%ﬁalwgcfc{wégqad RREUHE FFLIMEBLO FESh&oalcs decluddd fHfleait from
from 780 nodule 5

14 may not be acceptabl e as product
omailasist may notsmmascentahle ehBLod w95 @ Wape 1§ SO gyirons.
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| foubReldb EaRilfe batifedilke idtuckwasbedIf meipestteittd pe badkavashed

val ve 525 opens tosprovide flow to the inf uen% f%%%:

t andepefidantly, the valve 525 opens to provide flow to the mfluent eed . Then,
valve 534 moves to position 2 and valve 571 closes to isolate the fifth module 515.
Next, valves 549, 550 and 551 open to allow backwashing of the fifth module 515.
The backwash flow enters the bottom of the fifth module 515 through valve 550 and
out valve 549 to the backwash outlet. The backwash flow removes any accumulated
solids in the filter media in the fifth module 515. After backwashing for a defined
period, all valves return to the normal forward flow position discussed above after

restart flow has been evaluated.
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795

val ve 534 noves to position 2 and valve 571 closes to

isolate the fifth nodul e 515. 785 Next, val ves 549,
woe3Meaaehsd51 open to al |l ow backwashi ng of the PCTHIS2005/038912

nodul e 515. The backwash flow enters the bottom of the

fifth nodul e 515 t hrough val ve 550 and out val ve 549

to the backwash outlet. The backwash fl ow renpbves any

accurmul ated solids in the filter media in the fifth

nmodul e 515. After backwashi ng for, a defined perjqd,
a[0096hl v diringrasipet flovh NaVAGY HEmHEs Siated PAORSOUROPERT ©
CV&U :ﬁscggl [v%g‘érg% A8 11w OREG S ﬁf)%v ib E@éﬂuﬂ@@ afd§8Re backwash cycle

rlng restart tlow, valve 571
rﬁmmbﬁﬁhqmﬂﬁﬁdsathM£ﬂmm15waﬂ@b®nsumMﬁ¢ﬂﬂﬂmmnﬂg@ydk%1ﬁmkto

wasting restart flo Restart flo al uat af.t
;h@u%at R R
! ﬁo ﬁ tHE V %éjé:r@ ?Qilﬁﬁd&@ﬁle'rﬁhhﬂ%ﬁwirﬁmﬁ Poitidns,

|ns e product neets a defined water quality.
A[(w@r/] a pﬂaanesenmmetmqnssa)ab@ embalied mvptherspeeific foras without

pglgﬁla%?%a gmh%%gr eo%j-ﬁ%s%mtiqg ézg %gﬁgﬁ%/téc& li:\/\@é)? gn&!lg\%e quantity of
eghRdics dnd R1tet M6dia SPESkérifed B 18 sp%oﬁﬁtomarﬂﬁ@ﬁtlts; ﬁﬂthe particular

fromits spirit or essential characteristics.
eflamytb de ttehiedq @émpuglyth@fdlwbzsfeql @@b%alemswtf dhe lﬁlﬁ%ﬂt% igclude five

800 Sg{ ugla,‘n(ggerf '&f%éﬁ? &!fr}; 1é1§1tu89 #Ho {) %ﬁ&nﬁasqugg gtg%ra modules.

entedkdkiBts e@bodifiRnisnivent bdm)nslﬂex}eddﬁe a]fl raspe@9Onlynd iillustrative
ot her enbodi mrents can i ncl ude nore1gﬁﬁless suc
b

a
t wod net m$tﬂpte‘een Thsoeprasof the g1vgREQH s %ﬂ&ﬁ%ﬁ??yzﬁ%
to b I
OBpee g{%c? cRAImSt ?%r thé ?&Q%ﬁﬁ%g&@hﬂuﬁf' Al lcHstdegttay 8ome

he sco the invention is,
t Rethed tieeneaniig amatremgebcyf eqhvakppeoiibd climas ats to e gmbraced within

than by the foregoing description. Al changes that

805 c@r $6°PRi n t he meani ng and range of equival ency of

the clains are to be enbraced within 805 their
scope. CLAIMS What is clainmed is: 1. Afilter system
conprising: 810 a set of nodul es, each nodul e

i ncluding screen assenblies and filter nedia

sandw ched between the screen assenblies; and a
plurality of control assenblies associated with each
of the nodul es, each of the control assenblies

i ncluding at | east one external valve and being in
fluid conmmuni cation with a correspondi ng nodule to
control flow through the
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815 correspondi ng nodul e, the control assenblies
sel ectively controlling fluid in each of the nodul es

woebosmsonsat | east one of a forward fl ow t hr ougRCThS2005/038912

810

815

820

825

830

screen assenblies to treat an influent flow, a bypass
flow to bypass at |east one of the nodul es, and a
reverse flow provided through at | east one of the
nodul es. 820 2. The filter systemof claim1, wherein
each of the control assenblies_includes an influent
control assenbly in fluid (etdMScation with the
correspondi ng nodule, an effluent control assenbly in
fluid conmuni cation with the correspondi ng nodule, a
modul evopnisddin@dsenbly in fluid communication with
the correspondi ng nodul e, and a backwash contro
assenblly A Bliqr|systemEcoMPESI®€at i on with the 825

corres | (@Qu h mbduldBclutine@tret Sisembabs &ldfillrnedia
mhereiggéggﬁgb tﬁ%ﬁcontPOI gssé%blfes bypasses t he

C sanidesqied dietvesenmitkudoecentassemliliss; andr r espondi ng nodul e i's

bei ng backwashed. 4. The . f.ilter .system of [
Fur t e PasAgY cLFoRgrel e aeds kSR o T St Bshples,cach of
CARNRGHEaskanbINg i QRdinS bt RER SR Lktefal Palt®Mid Wying in fluid
pressure in each of the nodules. 5. The filter sEften1

€

otomiminivatdon with rsiorrespoading medide toreoniip} fley dwopgh

bet ween dul es. exceeds a .1 [ .
ocercaane forete TRECHEAT PSS shisfiist) CorfiBhidbimR in cach of
t hdWOARSs bdtwesicalietdeshaardul e. 835 6. The filter system

of claim4, wherein when a pressure differential

bet ween roduifersvasd Sewdbronsh theswrespiassembliss Huireah an ffluent flow,
occl uded nody| I l4 | flow

nt he. modurdypes o FiRR 4 BSETR e hedubEhe T I
filter systeameafscil@ pravidedibroaigh atkzest oné of the reedwlesol
assenblies are provided exterpally to e set .of .

ol 64 e it SR RE SRS SUREEY ekt ahHE Pt sppbtis
.?.ﬁ%ﬁlflcﬁs h g U(grﬁﬁ)% bakRYy inG1EE EaRMuARAESIOWIR $he brresponding

ter systemof claim1, wherein the at |east one |
exfi@tubg lan eAlueat ¢antrohassambly indhid edrhegnicationyyish £hq qogtesponding

\S;%/ﬁ(gfglg, glfmgclu?ei g(])n%r’ol mg&giynmt Wid ggmr'n%ﬁ‘ﬁ’:%ti&nn\%itﬁ ﬁ{ee({o%gponding
module, and a backwash control assembly in fluid communication with the
corresponding module.

3. The filter system of claim 2, wherein each of the control assemblies
bypasses the corresponding module while the corresponding module is being
backwashed. ‘

4. The filter system of claim 2, further comprising a pressure control
assembly connected to the control assemblies to monitor pressure in each of the
modules.

5. The filter system of claim 4, wherein when a pressure differential between
modules exceeds a preset limit to define an occluded module, the control assemblies

redirect flow to bypass the occluded module.
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automatically controlled. 845 10. A method of
filtering influent, conprising: providing an influent

wohaw/oswsa set of nodul es, each nodul e i ncl udi RQTAIS2@EMN38912

835

840

845

850

855

860

865

assenblies and filter nmedia sandw ched between the
screen assenblies; filtering the influent by directing
the influent through the set of nodul es; bypassing a
gi ven nodul e when the gi ven nodul e beconmes occl uded;

and 850 backwashi ng the occl ud dule b i di

; _e?/ er s& Th@ﬁl&ﬁﬁ%@%ﬁﬁ%ﬂg r”é@?\g’éé“’ ’Elfrﬂl%f%%mg :ﬁig%elfr%lét&q between
| r nedia. y - ; .

by S e 4 TR Rl LTl i i

dictRedtiflgy Inhtie flodvles xé Backatablythemodtntérbmeduleof nodul es
at one nodul e and back .i.nto gnot.her

The me?h&he Giteryysicm aficlaighbmeiererp ﬁ%Chg‘?fgﬁle g?nt%? ?%Scl?{znib}]ias are
; r?g@gﬁ%’x%ﬁaﬁ gltﬁeysg Sf A6&ABPAIHE Badkhaahl 8BRS &:@nds into

ies connected to a series of valves. 13. The

{Tﬁetch@f tllf.a‘modhdbm’gdl?w thvheresnassemblissep of backwashi ng
e occl uded. nodul e further i,ncl. I.di f .
inal %wg?‘e %@E’E ?yéﬁnb?#‘ilﬂgl Lc‘%lfe%?}ggl-?e?r%tg%al%}éb%p %rrﬁ%ludg s

tﬁﬁﬂ&ﬁﬂﬁ&mﬁﬁﬁéion of the occluded nodule. 860 14. The
met hod "of claim 13, wherein the step of providin
dershomt

. . a .
f1 ow i B. Zhe diller systam phelaiot 1tweerendhg ‘F’%eri“gl valve is
acconpl.i shed t hrough control assenblies connected to a
s&p hﬁig\/céﬁnbrgg?&la The nethod of claim 10, wherein

the st gp. af mbmehvashteme infleencainustisthgrodul e furt her

i ncludes providing a flow in a _dispersin tter .

t Pr olug breyiding ag infiisat Bew i s¢tiod Hrﬁsi&}fﬂszef‘é‘cg 65)0 *Ff?e‘nir‘:'ﬁfht‘i‘éécreen
of cl ai.m 10, r .S ' '

iRl R aORRGE bR R SsfaiRge

wh e:r eiOI filfeHeg g;eeinﬂmént by dirtainigrthe frifeept themigh éhd set pimpdules;

i ncl udes sending a signal .to_control senbl i t

redi r eQYPIFIHE ab%‘(%‘@ﬂg‘ﬂﬁ whew e uen @g&lﬁi g?coﬁegsoﬁ%@ﬁ%% and
of cl a0 iMIGhEbLIIdRE nfddee B prdY b RgretsB€logi thifugh the
nodul e 'occurs prior to the step of backwashing the
0G¢letitl adembled and the filter media.

11. The method of claim 10, wherein the step of bypassing the given module
further includes directing the flow externally from the set of modules at one module
and back into another module.

12. The method of claim 11, wherein the step of directing the flow externally
is accomplished through control assemblies connected to a series of valves.

13. The method of claim 10, wherein the step of backwashing the occluded
module further includes providing a flow in a lower section of the occluded module
up through the upper section of the occluded module.

14. The method of claim 13, wherein the step of providing a flow in a lower
section of the occluded module is accomplished through control assemblies connected
to a series of valves.

15. The method of claim 10, wherein the step of backwashing the occluded

module further includes providing a flow in a dispersing pattern through at least one

of the modules.
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19. The method of claim18, wherein the step of
bypassi ng the given nodule 875 directs the fl ow out

wabkhaaw®sedsz occl uded nodul e, then back i nto thePe®tUSEf05/038912

870

875

880

885

890

895

nodul es bel ow t he occl uded nodul e. 20. The net hod of
claim 10, wherein the step of bypassing the given
modul e directs flow to a nodule having a finer filter
neglﬁ 2 1. ﬁ figter system conprising: 880 a set of
nodu es each nodul e incl]u screen asse
(11 ter Do dnamelmifiaHue Yo Wah OB aes BERIGULER I gLy in cach
aggﬁérﬁgéqég ity of control assenblies associated with

each o e nodul es, each of the control assenblies

bei ng ilﬁl fllherinebthshof nidioal6, grcrein thestepof mecsploniai iHep pressure

t}}eé iny 9 n%\{fﬁll}%%; ls%é\l%lté%g a%sgfel‘ﬁ)gl%% é)ﬁ%@?gcq g@gl be%tween the

fﬁm%vely controlling fluid in each of the nodul es
ypass the corresponding nodul e while the
correspondlng nodul e i s bei ng backwashed. 22. The

;islsem)l g e?"] %[’Joff %Ia C&?ﬁl IE}Q’I uenlﬁtﬁénfe%‘%{}'bgéaésﬂﬁtﬁQQ%Rhodule

efocbie Ehoﬁt@rthé olkp 85 BaKlayhing tienguluded ntinkel assenbl y
and a backwash control assenbly, each of which V%
in fluild 8% resheriol daim bh Whierdn thistdd bé@ﬁ%ﬁ%ﬁtﬁ n module

! '%cﬁrﬁlf,’rg ‘thezf”fOW TReadovk bR oct¥RibE @oﬁfﬂ E‘%P Badintd HelsBESF modules
pressure control assénbly connected to
th%kﬁ@ﬁkk@ﬂud&$ﬁnﬁhkes to nonitor pressure in each of

the modul es. 24, The fil
wher of wiidis etbogpCautn L arelan B en SigB ek e given module

%l:t@%lo%eﬁgﬁdlﬁe Fﬁﬁ gta fnkffitteltRedgf i ne an occl uded

the contro enblies redirect flowin the
nmodul e12A ﬁ]thlesyfstelrneomm}mgem of cI aim 21, wherein

tegcth h gfas?t@? (e’%‘%g ?,ﬂeé Tn eaqﬁ é%V%g% 0 nlgﬁ)étaﬁﬁ @i?l!el‘ Yedia
e’%ﬁﬁ%héc%&w@é&?ﬂle%ﬁre%ﬁ ﬁss@i‘hﬁliése §ncb elow the s C r e e n

assenbl i es. 900 . The filter systemof cla
wher ei rm gachitosf Qdﬂ@’Ob@ﬂSGmbllleSa?é%@%‘fq Wih o Qldbe aloehéhewach of

S Ohe Sty Al hafRln # fitg BhonfuTAAYAL%, LML module to

control flow through the corresponding module, the control assembhes being capable
of selectively controlling fluid in each of the modules to bypass the corresponding
module while the corresponding module is being backwashed.

22. The filter system of claim 21, wherein each of the control assemblies
includes an influent control assembly, an effluent control assembly, a module control
assembly and a backwash control assembly, each of which being in fluid
communication with the corresponding module.

23. The filter system of claim 22, further comprising a pressure control
assembly connected to the control assemblies to monitor pressure in each of the
modules.

24. The filter system of claim 23, wherein when the pressure differential
between modules exceeds a preset limit to define an occluded module, the control

assemblies redirect flow in the modules.
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25. The filter system of claim 21, wherein each of the control assemblies are
provided externally to the set of modules and the backwash assembly extends into
each of the modules below the screen assemblies.

900 26. The filter system of claim 21, wherein each of the control assemblies
include a valve selected from at least one of a manually controlled valve and an

automatically controlled valve.
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