MODULAR FI LTRATI ON SYSTEM BACKGROUND OF THE INVENTION 1. Field of the

I nvention [00011 The present invention relates to filtration equi pnent, and
nore particularly, to a nmodular filtration system 2. Discussion of the
Rel ated Art [00021 Various filtration systens have been devel oped for water
purification, waste reclamation, fruit drink preparation or other
solid/liquid separation. The filtration systens have included different
sizes of filtration nmedia that vary with the nature and size of the solids
to be renoved fromthe |iquMO@DIHaAR FILEKRATION SYSTEM i on systens, however,
the flow path typically becones occluded as the solids accunul ate on the
filter media. When the filtration system has becone occluded, the filters
must either be backwashed PACKGROEND OF QHBENVENIION or der to renove the
accunul ated solids. [0003[ One problemin filter systens is that the
process nqst be HpﬁgrEgE:ed t.o backwash the system Wen backwashi ng or
renovi ng t'he syst e, the process is interrupted or shut-down
to remove the accunul ated solids fromthe filter nmedia. The flow-is

di verted tjeood] hol'iepgessihidh@nion Rlh@ay €lteatibh aywipent ghdliohge patit@sily,eswval
creating a backlog in the process. Additionally, once restarted, the flow
nust be t &adalyr filrager &¥tihe that the particles in the effluent are within .
the desired limts. [00041 Another problemthat exists in filtration
systens i % that tine.J3qeh ariaeqerrg A xed during the back-washing or solids
removal . Typically, the filter systemincludes a chanber having nedia that
is varied fromcoarse to fine material. The flow starts with a coarse medi a

to renove (4091 | ar'peious Bltagen sysieens bers aen devedrneq feovattieurifipdionnieita t o
renmove the. SR foiP@fdi Iﬁlgé%?atioﬁ‘ﬁ Sthed 3643 §ih%€¢a!?§c§mbqfﬁé‘ ﬁﬁﬁaﬁﬁw@%ﬁ% _
however, the nedia 1s mxed when the backwash Tl ow pushes the Tiner nedia
up t hr oughaveheclodmairdBemmpidizas offfigratacikedis thaf yaywithrhe mdtge aplighe offitbe fi | t er
nedia to the, edges of e nber creati short circuit through the
toi o g5 BERnRed PEmTROHRR nERE PR FoPBh o LD Pk PO ender e

| ess ef f ephthgpically becomes occluded as the solids accumulate on the filter media. When the

filtration system has become occluded, the filters must either be backwashed or removed

from service in order to remove the accumulated solids.

[0003] One problem in filter systems is that the process must be interrupted to backwash
the system. When backwashing or removing the system from service, the process is
interrupted or shut-down to remove the accumulated solids from the filter media. The flow is
diverted to a holding state or a recycle flow during the solids removal creating a backlog in
the process. Additionally, once restarted, the flow must be tested to determine that the

particles in the effluent are within the desired limits.

[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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SUMMARY COF THE | NVENTI ON [ 0005] A filter systemincludes a set of nodul es,
each nodul e including screen assenblies and filter media sandw ched

bet ween the screen assenblies. A plurality of control assenblies are
associ ated with each of the nodules. Each of the control assenblies is in
fluid conmmunication with a corresponding nodule to control flow through the
correspondi ng nodul e. The control assenblies selectively control fluid in
each of the nodules between at |east one of a forward flow t hrough the
screen assenblies to treat SUMMARYORTHEINVENTIONSS fl ow to bypass at

| east one of the nodules, and a reverse flow to backwash a given filter

medi a. ther c of t invention od of filtering

i nfluent ﬂgﬁd% p‘g%\/tlelasé’atelnl ersrﬁtsﬁtcf’(rﬁl n?orﬁlHeErcfé%h 18"%‘?%15“%*9‘“&?8’&‘7% ng an

i nfluent fah@wblies @dSRier ﬁlfedﬁﬁﬂid{k\ﬁéhed BaGReE Wreen dsREANIEE.NG phea@gRIassenbl i es
and filter nedla sandwi ched between the screen assenblies. The influent is

filtered guian!Pecrbles anasspeintedeih cadiral degmedidess Becto! thoeritebasseplies & gi ven
nodul e be d S backwashed
by pr ovi i e BEERon ke b o AR Inodi e A I R e P Lo

medi a. [O@Oﬁ%mthsgnuddeoTthmﬁehmﬁmdﬂw@EdﬁMEdpm@geﬂﬁMMHu@mﬁlmmhmnII becone

nore full a ent the fallo scription and en ed cl ai ns, or
oy el o RBES beepn 1P oS JorLASy AERGEIG! oo SREPRRTR SRR el ror
2 BRI EF DlﬁﬁﬁRhHTva\d Hpash o wDRDRAYNGS 1EA00E of ke hodlldyeindcd @k érfyfiddien above and
ot her advantages and features of the present invention, a nore particular

descrlpt|@ﬁdﬁwﬁ?hé“ﬁﬁggﬁﬂpﬁwimﬁII be rendered by ref erence to specific
enbodi mrents of the invention, which are illustrated in the appended

draw ngs. [ddoe* S Iﬁlﬁﬁcﬁtﬁ&'a@ﬁe@ﬁoﬂtﬂ@ﬁw&ﬁlﬁvﬁ% RAEAVE PESIHERB I Sluchidan beYRhvGdR.
enmbodi nrents of the invention and are therefore not to be considered

limting dhemethodargiedes Frep phpemdingrnipfiyenpBow ése st pEarodixes, e@pn%du#ed with
addi ti onak, C{g}e%k é%sgzg?ﬂ?_&g& %thr b0 e%wﬁéih%d H&%eﬁ tht E'c?re X:c ﬂ?et or

draw ngs N is a ront Vi ew | ustralng
systemin uﬁhlenlrlslﬁheiedhytlinecamg the influent through the set of modules. When a given

module becomes occluded, it is bypassed. The occluded module is backwashed by providing

a reverse flow through the screen assemblies and filter media.

[0007] These and other features of the present invention will become more fully apparent
from the following description and appended claims, or may be learned by the practice of the

invention as set forth hereinafter.




enbodi mrent of the present invention; [0010] FIG 2 is a first side view of
the filter systemillustrated in FIG 1; [0011l]] FIG 3 is a second side
view of the filter systemillustrated in 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 1; [0014]
FIG 6 is a top view of a screen assenbly in accordance wth an enbodi nent
of the present invention; [0015] FIG 7 is a first side view of the screen
assenbly of FIG 6; [O@RIEFEDESCBIREIQN &FCHHE BRAWINGS of the screen
assenbly of FIG 6; 10017] FIG 9 is a detailed side view of the screen

assenbl y Q. 0,1 e screen
assenbl y (C)[PO(E; 0 fuf%% %@ f%%%bi\% Elmg %g% g(%;a%!aéeesdm? ?e%ug%s (f\?( Il’*lrte{k%%

assenbl y |mveaummad1amepammwr C&Ebrlpﬁnii)ﬂﬂlihmhntﬁfn wilidbeperglsedtbyirefeentd on; [ 0020]
FIG 12 is a. | t S|de ﬁWOfIhew? ‘E gssenblé/da(gf FIG_11; 3
[00211 FI &Pt ”E?é‘é% SIYEHPPe SH%‘E fbn apnspdchdaRmes Vi B FI G
11, [ 002%95131%&1@&(1 Hht ihSscrBCRASIBII & oMIy’YPiedl chnb&lifnichds BT the YisdeRiidd 4hdage or dance
with the enbodinent of FIG "1; 100231 FIG 15 is a schematic view of a

filter syéb%?ifp{erﬂoé@é@rcdaﬁ@%e%lmﬁmaﬂétthﬁ-‘rope ehisoayomgiae wolf be ﬁ@c@eésaeﬁt
t ! 1 171
acoor dancS U RE it ol ibceRf AR i BB ueBof bt REBHPMERA T [ 00251

FI GS. 17Ad@wihgsustwhadhe positions of val ves in a nmodul e control assenbly in
accordance wth an enbodi nent of the present invention. 4 DESCRI PTI ON OF
THE PREFEE%%Q EI\/Ei(?PJ, NT. [ 002 The this lication is a
filtratio sth emi n?:/FS ua(ljlﬁr)lrglgt “WAr ﬁl](')lﬂ%atmgo ebﬁl%r prsg)em Whacc%%gl%e “b% I rrpl enent ed
to filter embpdioress tiid pasenfintdoiogh parti cuI ar

[0010] FIG. 2 is a first side view of the filter system illustrated in FIG. 1;

[0011] FIG. 3 is a second side view of the filter system illustrated in FIG. 1;

[0012] FIG. 4 is a back view of the filter system illustrated in FIG. 1;

[0013] FIG. 5 is a cross sectional front view of the filter system illustrated in FIG. 1;

[0014] FIG. 6 is a top view of a screen assembly in accordance with an embodiment of

the present invention;

[0015] FIG. 7 is a first side view of the screen assembly of FIG. 6;
[0016] FIG. 8 is a second side view of the screen assembly of FIG. 6;
[0017] FIG. 9 is a detailed side view of the screen assembly of FIG. 6;
10018] 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;




conbi nati ons of conponents are used to achieve a desired process flow,
variations on those conbinations can be used to achi eve the sane
filtration system [0027] As illustrated in FIGS. 1-5 and 14 of the present
invention, a filter system 10 can include a franme 11, an influent chanber
12, a control panel 13, influent control assenmbly 20, effluent control
assenbly 30, nodul es 40, 60, 80, 100, 120, control assenblies 50, 70, 90,
110, 130 and a backwash control assenbly 140. The frane 11 provi des

struct ur aljpspporkid. aB is 4 foisionenbsthebadkkast bt efsedyStogmadNiand is sized
to nmeet the fIOM/reqU|renents of a given process The frame 11 can be nade

of structur as. chann | es, bea s and/ or

pl at es. THQ %éﬂ lsrr”’e EPAICARY Bgtlhﬁ'gg plem inagaer aB?e Yﬂug ic material,
such as Q%ﬁ@hmxﬁtﬁﬂﬁb6§s steel, polypropylene or other type of structura
material. The frame 11 is arranged to provide a base 14 and a side
structure 15. The base 14 provides sup Port for the filter systen110 on a
floor or 4033l ratlHG-thés %ﬁcg@m@tcrw oF &1y spite injesodapisorith 4asthet he cont r ol
panel 13 : 0, 30, 50, 70, 90, 110, 130, 140. [0028]
The contr%nggggﬁﬂ%%h?§%$ﬁggg§§§§|ous controls for nonitoring the flow
through the filter system 10. The control panel 13 can include relays,
swit ches, (124} ns Fl§eh6 eﬁrasscherg@twqw Of 4 Giersysend inlhespidages wigra Aot ori ng and
controlllng$§§ gﬁ §m9&H%E |Iter system 10, which will becone
nore apparen osure 16w, For exanple, an alarmcan sound
external ly, indlcate a nalfunctlon and a mal function |ocation. An

el ectri call0gshur cd?IG@anAéhiﬂwst)até mosétimmef:vaévbsﬁma tiodule omitrad lassembblin13 when
the filter s ten1 Q t Z% . 02?% The influent chamber 12 is
provi ded &t*° 80?%é 8?6 K I&dﬁmﬁ?lFﬁ@‘ Tl ter system 10. Influent
froman influent source floms into the influent chanber 12 to provide
detention tinme before the flow passes through the nodul es 40, 60, 80, 100,
120. The influent control assenbly 20 includes valve 21, valve 22, relief
val ve 23, valve 24, valve 25 and a pressure control assenbly 26. The
influent is in comunication with the influent chanber 12 and is
controlled by valve 21 and valve 22. The valve 21, in the preferred

enbodi nent, can be an automatic valve, such as a sol enoid valve or other
structure for controlling flow. The valve 5 22, in the preferred

enbodi nent, can be a manual val ve, such as a butterfly valve, ball valve,



gate val ve or other structure for controlling flow [0030] Overflow from
the influent chanber 12 is controlled by the relief valve 23. The relief
valve 23, in the preferred enbodi ment, can be a pressure relief valve,
safety relief valve or other structure for providing pressure relief in a
fluid line. If the influent chanber 12 becones backed up due to positive
flow not flowing through the filter system 10, pressure could build up in
the influent chanmber 12. Wien a predeterm ned pressure is exceeded in the
chanber, the relief DESGRIPXYIONOHIHE PRIKERRED EMBOIMENESure and flow to
escape out of the i nfluent chanmber 12 into the environ. [0031] The val ve
24 and valy V, 1 rom

backwashi g a y o] R ugﬁfﬁov@?gl% a(?!tcaét?ﬁ\{égiﬁg%aagl?h%s%ﬁﬁ }ng’laﬁlen Yi I‘r41\{EJeSrvaI s, such as
when a pr e:smpmentd wlmclh masf texmpbdedted)to ﬁlttera plI:(BJIEiSSaﬁl(WV t Ahpughipamigular gi ven day.
The val ve 24 nual .val ve, such as

th
T ot tor £ 1t PSRl ER wiT BT hTEt ar SRl paped TR, it g mo®

control | i RgmbirabnsUag by adedeo 2dhicvi thd SapcMief@hkgdegNDOdi Ment, can be an
automati c val ve, such as a sol enoid val ve or other structure for

flow  The val ve nd. 25 ein fluid, conpunlcatlon bet ween

f ﬁgtirﬁH iuﬁﬂ?”éhan%%# uitéﬁt%ﬂfa%{ﬁ%é e%da%?ﬁa Lﬁr PISIf fpentionriiier skstes A Oepy i s

pr ef er abl y, QidchBfah & EY Gh 8L BMEHert1DEs EdrkibBpanSy B §Muif cgﬁtm;taﬁémﬁﬂﬁfo l'y
stored in a holding tan ressure control assenbly 26 i n¢l udes

a pressur etipggteontral %ﬁﬁ@@dng% mQJ“&ﬁﬂa 0, 8¢, 19AJL2Y, Wals@wablwe 50 THe 9%r essur e
gauge neasyy ﬁ%loiﬁﬂg g@écg%zagﬁ i?%'u%l 5s@§m1’;lg 5146’ SPle Q@FPgJ villds sttruc@ﬁaﬁ rs&pipz R (5t

control assé€ e nmeasur ressure re At'ro
panel 13, th®ipoacps eShel ﬁherd;iyitérﬁrle mndaiscsaaad lemedttloafl @t ﬁadlubehmmf d deerd i r St

nodul e 40 and e _se 60 by conpari ng neas tsfr m t he
Dy essur o BERERoIT IS SaBFI o BoMEd: SOy EL SRR BT B < Rgjoss B
pressure gt hil/oRSSeTIIME sBctERPmBALSE bad R BaddUTRARIAI PR RERSAUSRH
di fference. For exanple, the pressure difference can be set between about

5 PSI and aggeqisqtamlgﬁﬁoptqﬁblpgly@g@&enp endthgr twre ofsgugturnbmptsrial. Whe framied L ps essur e
differ encﬁrra C@d & f @ﬁ@g’ba?e 5 %'sché"%{}ugrﬁwasl%ml"hﬁe 8? ¥alh g?éﬁde‘é%légﬁ%itof%Pwe

redirect, clet ow1an bac sh' the
i nst ance, ﬁﬁe]ssygﬂeml 1 0o fheor wentbstraet Tke Hypanstuval Slm‘omdei d’l@ptﬁi‘t for the control

panel 13 and control assemblies 20, 30, 50, 70, 90, 110, 130, 140.

[0028] The control panel 13 includes various controls for monitoring the flow through
the filter system [0. The control panel 13 can include relays, switches, alarms, sensofs,
gauges, lights and displays for monitoring and controlling certain aspects of the filter system
10, which will become more apparent in the disclosure below. For example, an alarm can
sound externally, indicate a malfunction and a malfunction location. An electrical source

{(not shown) 1s connected to the control panel 13 when the filter system 10 is in operation.

[0029] The mnfluent 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 is in 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 solenoid valve or other structure for controlling flow. The valve
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pressure control assenbly 26 to open the bypass val ve, bypassing the flow
to a subsequent nodule for further filtration. [00331 The effluent control
assenbly 30 includes valve 31, valve 32 and pressure control assenbly 33.
The valve 31 and valve 32 provide a control device to direct the flow out
from the filter system 10. The valve 3 1, in the preferred enbodi nent, can
be a manual valve, such as a butterfly valve, ball valve, gate valve or

ot her structure for controlling flow The valve 32, in the preferred
enbodi ment2?2, mahe pefeard anbodimbntccanddevienamsmalclhalassuah s0d Bty valbe @aldbralog, her

structure for ontrg%ling flow. Thﬁ.pr ssure control assenbly 33 includes a
pressure GAfga"VCHRaNE PHEREUIPE Y RAEE Y er . The pressure control assenbly
nmeasures the pressure at the effluent Iine and sends the neasured pressure

readi ng t qoo3ng coDidrdw dfehe hBluentRBandivdrvie ss dhtrolddichy3Re afief valve 43uiTthe
comuni cation between the filter system 10 and the effluent |ine., The
ef fl uent FPIER VRS d7-rit redaelassiheraiodingnicgn 5o pareavrgreheinelyeasnfety piebvale f or

further prpegssii@iure RF pRLIBIIHSud iSRG HEL fluiki Une N Buerl BhAnHRY £
reserve, river, |ake or ocean. 100341 The first nodule 40 is provided bel ow

t he i nf | udrtonedsdatked up Zue Prwsitive §owmotllwing dlgopghchetber sastemgPepressuist | on 41,
a | ower secti.on: - I e y filter media 44 . a_ sgree

Assent y  Feuiplidty S REH ARRETTRY whin ol B bRttt s TosfilRily 4o
and filt eharied) the dlicBvatvqii3apicaked allow ttheexepp @resase hridoflowd lo @tapelvat §f thst
nodul e 40. The filter nmedi 44 i s provided between the screen assenbly 43
and screeﬂﬁ3§§%ﬂﬁF%aﬁgﬁnWﬁ@3?EWB%n assenblies 43, 45 enclose and retain
the filter nmedia 44 within the upper section 41. The filter nedia 44 can

i ncl ude 1j6b3rM wWathauwhlve Nelhdvaldd NFracidt @ comndedadh Aire@aidBéw flody  exanpl e,
the filter nedia can be sand sized between No. 4 0.80 mm No. 3 0.45 mm and

No. 2 0. backygshingamsal thylowsnlicraradias gheonireBedipioyvalsg sych ap wbon aBEFSTWE t he
| ower secty 42 BRIV at DEeraRGiER Saeéip%rb’d STh 3406 frls! ystem 10
is backmaghﬁﬁé the first nodule 40fﬁ%he agéMas tu e’as@%#&?éT 6 provides
reverse f eohoditncougin bchveménual edveradhas 4 puttafly véan balhyalvagatenahatedttsol i ds
fromthe filter .nedia .44. .The. .bac flow i.s directed through the first
odul o 30 B SEGopFalie prtoABe Gt i 1S Hrarird P Fieol EbIM et ed 1o
t he backwasbmbtiOvilvd, k. as a solenoid valve or other structure for controlling flow. The valves

24 and 25 are in fluid communication between the influent chamber 12 and the backwash

flow line. The backwash flow is preferably either recycled through the filter system 10 or
temporarily stored in a holding tank.

[0032] The pressure control assembly 26 includes a pressure gauge, a pressure
transmitter and a bypass valve. The pressure gauge measures the pressure in the influent
chamber 12. The pressure control assembly 26 sends the measured pressure reading to the
control panel 13, where a pressure difference can be calculated 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




7 [0036] The control assenbly 50 includes valve 51, valve 52, valve 53,

val ve 54 and a pressure control assenbly 55. The backwash flow is directed
froma backwash source to the first nodule 40 and is controlled by val ve
51 and valve 52. The valve 51, in the preferred enbodinent, can be an
automatic val ve, such as a solenoid valve or other structure for
controlling flow The valve 52, in the preferred enbodi nent, can be a
manual val ve, such as a butterfly valve, ball valve, gate valve or other
st ruct ur e gressure eoditfod hisemblyfA6awopdrO@S Bipadhelveabiprs o tadowab deulizdquenovi de a-
control devic{v%o d%r%;t the fl ow from backwashing any of the lower filter
medi a. Thé™ r fgther; firalign. o of orred enbodi ment, can be a manual val ve,
such as a butterfly valve, ball valve, gate valve or other structure for

cont rol | i ngoF3) ow. ThEgwat ditdRassétibly B8 il elkevdl et g WHoe BIeRt presart ddgman
automatic valve, such as a solenoid valve or other structure for

cont rol | i rigsembbud3. TH wohrvdsnd 3alyndp mavide 8 cpsrol devipgilodsiphihe da P8Rt h the
first rmdg(é 0 @g&ﬂ&eﬂ@m@ﬁb i éhggfrelférféa embQ@ARht, IRELPL LSRN 62160 8EdO!

assenbly includes a pressure’gaugé, a pressure transmtter and a bypass
val ve. Thespbetdglly ealgalgh valrasareesivelve ofpcessguee fon cottellingdérw. Bectalven of

the second.,nodul e £0. , Th ressure control .assenbly 55 sends the neasured
bressur o r2adie s EhnEafEES: HiraR A PR SREE 2sh B2 RESR IS oEREE Can
be cal cul atrechurcliet svaesiliag flawe Mhe PRWrESNRY] ST B R thelRies 4 peBRA gaugs om t he
pressure control assenbl 26 or the pressure control assenbly 75 to the
pressure @BHEPEFSUAGEERBITErsEhe mggsupy alplassembinmegiuresdachisisyrestthean e set

to a predeHRlHi IRRInBSERS HeSndishit8 bRAGS: ref@lhg BXAIPA R0l bAIR] 1 P BRSMIRs 31
di fference can be set between about 5 PSI and 25 PSI, and nore specifically

at about and3P@k in Whdrvomhmmprbesbateed the Bhengdend Cerd dwddithentling Jgival can be
{ I i , ( I h th
sent Lo Vet Rt fol ELESh RRIELS, Sl AHRL BRckRSh ! he

filter syste or ance, can pass-val ve
i n the pressthesvieOhitposdd, &5 seiply, iba viater ogerve] iverdylpagceanal ve, bypassi ng
the flow to a subsequent nodule for further filtration. [0039] The second

nmodul e 60 | ro 'dgd between .t he fjrst nnguj 40 nq?tag Ei d @ule 80.
The. secondfidhiur & Heers Rt aproyilst Pelodabs wuest Pl gy TEBEY BRTES, o
screen agsewdldgs Bduppket 4dcBbn ME QI 1GwE%ectdnSIOl L8N ASSRMM Y 4D Fil@ feda BAGKWASh
tube assenbly 66. The o

screén assembly 45 and a backwash tube assembly 46. The screen assemblies 43, 45 and

filter media 44 are provided in the upper section 41 of the first module 40. The filter media

44 is provided between the screen assembly 43 and screen assembly 45. The screen

assemblies 43, 45 enclose and retain the filter media 44 within the upper section 41. The

filter media 44 can include 1.0 mm walnut shells, anthracite, sand and/or 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.



screen assenblies 63, 65 and filter nedia 64 are provided in the upper
section 61 of the second nodule 60. The filter nmedia 64 is provided

bet ween the screen assenbly 63 and 8 screen assenbly 65. The screen
assenblies 63, 65 enclose and retain the filter nmedia 64 wthin the upper
section 61. The filter nmedia 64 can include simlar materials to those

di scussed above with respect to filter nedia 44. [00401 The backwash tube
assenbly 66 is provided in the | ower section 62 below the screen assenbly
65. When t[Ae34d}i | t Bire @psvleawschidly $0 balckwasiierd, vdve Skealvd Shodike460d at he

backwash tube ass ly 6 d S reve se.fl.ow throu he filter dia 64
Lo ol oan AR R e RRLOGY (8 BRoIERE® it ket ol BhackVesn ponisln e ch

flow is difireGh&hild 40 dghcidielledBoaint Jadlvalve B2 amte vaNO5 T, hlﬁﬂl%lpfe?férrd’cmdm e 40
where the flowis directed to the backwash flow |line. 00411 The control
“assenbly 7TNDOAEMEE &0 hspr @ tomaticyglugesugh as %%IWIW@IVWIWT yuchig s pressure
control asggimilivg ﬁéw Tﬁ@vﬁa&ﬁ"@rﬂheHe@é’ﬁéd%nﬂ:ioﬁﬁ%@@aﬁ bOMAnPRACKVESHSRUr ce
to the second nodul e I's controlled by val've 71 and valvé 72. The

val ve 71, ahwtietily vatvsf leailr‘@éife gribody emther sawrtive fevoamelbnmfloe. val ve, such as
a solenoid valve or other structure for controlling flow. The valve 72, in
the pref er[P@.ﬁAenbﬂfymtSG aﬁﬁlgalpgSQ %@ﬂl‘é%lml\{ 1\{1%1!10 H)Ccﬁregfst e ?"ﬁtorn?rf ly

val ve, bal | ve, gate valve or er structure con oF ing flow

[ 00421 Théaskatagkeing anjamﬁthv lwee filldr rpdfdmll e salvedit mahe piefarneé embodlimestc tant he

flow from back sh a h we ilter a. The valve 73, in the
bt of er 1 o bEARTT RS pah s fhuvteRaraids bolhs ealfonh B APEAREIT §7yal ve.

bal | val veomgali® ﬂ@w VeLhOVald Hein Gb prErkden{bolimeaQREd B 4d ABorhdtRWaivEne val ve
74, in the preferred embodi ment, can be an automatic valve, such as a

sol enoi d vaghas agplepidiplve oF obet stacesy (o epmtroBing fory - f Thewalveme3 gad Sexe 18 and
74 are in gt W GOORUR WiRlhOR Wbl e aRfROPSRALhGy . and the backwash
flomlllne.u[004ul The pressurescontrol assenb%:qggy#nc?u%es a pressure
gauge, a pressure transmtter and a bypass valve The pressure gauge
measur es {#B38pr esTshsrméeSiSlﬂTepmérQh&ﬁelmblys‘ﬁamlwﬂsafpmsweEhigeda pwsshutee 80. The
pressure ¢contr. 409] sends the neasur essure reading to the
control pARE nifey BRI e TR R bR SR B N Rl SR RGPS

section of the second module 60. The pressure control assembly 55 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
26 or the pressure control assembly 75 to the pressure control assembly 55. The pressure
control assembly 55 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 assembly 55 to open the bypass

valve, bypassing the flow to a subsequent module for further filtration.

[0:039] 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




bet ween adj acent nodul es by conparing neasurenents fromthe pressure
control assenbly 55 or the pressure control assenbly 95 to the pressure
control assenbly 75. The pressure control assenbly 75 can be set to a
predeterm ned pressure difference. For exanple, the pressure difference
can be set between about 5 PSI and 25 PSI, and nore specifically at 9 about
10 PSI. When the pressure difference is exceeded, a signal can be sent to
various valves to redirect, recycle the fl ow and/ or backwash the filter

syst em 10,scfegr aﬁsweblaﬁéeThescreqngiﬁwmbbamﬁlhéS seqiesetand retain heddssmpdin®éd i n t he

pressure 5 the flow
o s subsenin e BRRRa et ol The BT P AR e sl Y T A%t e 80
i s provi defischgtdelarve it repeand fihmduddis 40 and the fourth nodul e 100. The
third nodul e 80 includes an upper section 81, a |lower section 82, a screen

assenbl ilter e asse 85 and t ube
assenbl § gé‘“ﬂtf T bra %asggfstg r?‘ﬁﬁefng)gy @S P ?glfﬁ&f/ e ?ct ?‘FSSP §§ ggag:}g provi ded
in the uppefees mtml@ﬂy 681 Witfen trteesiltef b ¥stbm D@ﬁlﬂaﬁcv&@hmgﬂ% sbédnt @fodiRA0ANB4 | S

provi ded betwee the screen assenbly 83 _and screen_ assenbly 85. The screen
assenbl i edaggrasagbegcpbly %MOYlétSaerrterfe“f fhrqugh ﬂt?efdtearred,wmttwlﬁart HY  upper

section 8LccufhBatkd Mhﬁ& 0BGhan R4 nkatk 64neﬂh'é(ﬂ)§c1§a!a'§?1 b lgtattﬁsfe%ﬁtel%%ac Lhose

di scussed above with respect to filter nedia 44. [0045 wash tube
assenbl y 8eécond nmdolgiédedd into thadirst owelplesi®otlieonthg ﬂOWeti divectdddo thedraelerashssenbl y
85. Wen the filter system 10 is backwashing the third module 80, the
backwash tube assenbly 86 provides reverse flow through the filter nedia 84
to clean any accumul ated solids fromthe filter nmedia 84. The backwash
flow is dif¢di ed Ehercongi asdembtytﬂ(tridciudmdulve 780vabwed’2i wdlee Thealse@«emﬂ arodul e 60

where the flowis direct h ac sh. f Li ne. The contro
assenbl y @f?sf"tli%F‘tP&ré’ a%?%ﬁ“@e 75 Tf’?/g"l‘cg é‘\é\ﬁo“{/}flc{%a@%fm%ﬁ éﬂ‘éfc?im fessure
control as&RA®bddR 60 TheiskasikyIRg by fkaRW 7l %n&jba{l%:?ﬁdl‘lfer\@me(ﬂbﬁ(tﬁé/\ﬁ%ﬂrr%ﬂ)ur ce
tothe third nodule 80 and is controlled bY val ve 91 and val ve 92. The

val ve 91, emhodifeniyearberanaytomaiip gelivensheh ascaslapeidaiglvagr ewat stwcthst 96, such as
a sol enoi goﬁﬁj’ll\fr%)ﬁggv Onil; ne\}’al\«%t’bugn etHé ﬁref‘e?xred eﬁlg (fhfn%H l:ﬂ)g%u ﬁ%uaﬂﬂﬁve\/ @ILc\ﬁeas 92, in

the preferre can a manual va
a butterfly valve, ball valve, gate valve or other structure for controlling flow.

[0042] The valve 73 and valve 74 provide a control device to direct the flow from
backwashing any of the lower filter media. The valve 73, 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 74, in the preferred embodiment, can be an automatic valve,
such as a solenoid valve or other structure for controlling flow. The valves 73 and 74 are in

fluid communication with the second module 60 and the backwash flow line.

[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 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 pressure difference. For example, the

pressure difference can be set between about 5 PSI and 25 PSI, and more specifically at
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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 nedia. The
valve 93, in the preferred enbodi nent, 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 enbodi nent, can be an automatic val ve,
10 such as a solenoid valve or other structure for controlling flow The

val ves 93 aaagt 194 SAr Which thefprésbite diiTeran0t Gadkt@ded)atsignhlivan bbkdd woragiobhe 80 and
t he backwash flow |line. [00481 The pressure control asseggyy 95 includes a
pressure galigete radifsch gesyrle theroynand/qrbaskwash thy figpsystem, H), for instcedr essur e

gauge nea%%ﬁlscaﬁ@@s&ﬁ&ﬁiﬁb‘Egpaisﬁvathhﬁn'-ﬂﬁboﬁéssm%%ﬁﬁﬁ'&@ss@fnbim HQUMER ebysiel e 100.

The pressure control assenbly 95 sends the neasured pressure reading to
t he cont r ollvpanehssk® thehew to asubpegsnimeodgis hefugherdilgaitrnbe cal cul at ed
bet ween adj acent nodul es by conpari ng neasurenents fromthe pressure

control 232%2: g; Té«%ﬁhijﬁ%{)ﬁ{ﬁe BG %ﬁ%i&ef%%{eﬁ'th@éﬁﬁm{%qg% én‘g thfouRh ESSUr e

control pressu control asse can be set to a

pr edet er mmeidlepi08s The thirdinfddaicctcecludsan @pparpéaion She lopeessurediafséreerence
can be set be n.about.. 5 PSI and 25 PSI. and re . specificall about
10 PSi . WS NG p LRt B Araf EheaTnel & Bl b R A LR Gh Ao BaN Be T8ent to
vari ous \ViakMeassdiibliceds IBGhnd flteCMEdie 84 AR prbadédan dicaippbackvwst dfftig: third t er
system 10, for instance, i gnal can be sent to the bypass valve in the

pressure duWuicdi0. dbe &fp 1}7?@554 B repededicy 5P hesserecy assomblyAad §71R¢R t he 1 ow
to a Subsa%lé@gfy gﬁ?%bﬁc&ﬁasgééﬁﬁd&%?,fgsl b fakd %-reth&?ﬁ?ﬁlt@fhnlgeéisz&/ﬁhiﬂ%ul e 100

is provide t'ween the I nodul’e 80 and the e 120. The
f ourt h nodppes sd&@iOn i8 hc Thelkeramedigpiseranseadtdeoimilf nateaialsoniross distuseed 0% a
$Edia 104, a screen assenbly 105 and a backwash

screen assepbl S filter
t ube asseﬁwpfm%f%gQﬁ*ﬁéngﬁ?%én assenblies 103, 105 and filter media 104 are

provi ded in the upper section 101 of the fourth nodule 100. The filter
medi a 104 [05pr oViihd ddcivekheda atshmbBcitae proaiiee irbihy lowld Secaind 83 brieernthassenbl y

105. The screen asseppljes 10 105 engl ose .and .ret ai he filte medi a

104 wit hi RTE R g_ge@f“% oo g R Fi R8s P%ﬁhfd%r@ﬁdﬁﬂﬁéf) ® sinmilar

mat eri al s padkQalihRee adbBEN B P 3RQ Ve et Tdw BRIGER thetMief HeliRIZ4TB dlcan 41
accumulated solids from the filter media 84. The backwash flow is directed through the third
module 80 and into the second module 60 where the flow is directed to the backwash flow

line.

[0046] The control assembly 90 includes valve 91, valve 92, valve 93, valve 94 and a
pressure control assembly 95. The backwash flow is directed from a backwash source to the
third module 80 and is controlled by valve 91 and valve 92. The valve 91, in the preferred
embodiment, can be an automatic valve, such as a solenoid valve 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,
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[ 00501 The backwash tube assenbly 106 is provided in the | ower section 102
bel ow the screen assenbly 105. When the filter system 10 i s backwashi ng
the fourth nodul e 100, the backwash tube assenbly 106 provi des reverse
flow through the filter nedia 104 to clean any accunulated solids fromthe
filter media 104. The backwash flowis directed through the fourth nodul e
100 and into the third nodule 80 where the flowis directed to the backwash
flow line. 11 [0051] The control assenbly 110 includes valve 111, valve
112, val veudil®, a spkinoid valivé or aibdr drupuesiouc@totimgioiv. ddsenbiey 9348l 94Thein
backwash flow is di.rected.fro bac sh,saour ce the fourth nodul e 100
and s cortTorEathlEh i GE P af LI B8 HeiResh RebdBer 0 1 (e ©
preferred enbodi nent, can be an automatic valve, such as a sol enoid val ve
or ot her d0048¢t ur'Bhe gfresure onttrad latsemylyfdsamcludehe pvabwe gdilg?, a prasshitee pr ef err ed
enbodi rrentf can be .a .manual va#ge, such as a butterfl Valt\-fa%’ bal | val ve,
gate val vaBYIESERE GPPEEIANE TBY PESHIGHIET RGOS Ho08E]n PREPRAI ve 113
and val ve sdd#hnif @iéi fehetiBmeaNé 100, TR\r&Surt Gortiol &EmbRS STk the ARAsuRkackwashi ng
any of the lower filter nedia. The valve 113, in_the preferred enbodi nent,
can be aDPrgparcadmgfethesoppl panch 1purhess ¢ prpssigg differepeg qan g rajeulatgdt e val ve
or other Sfrueh UiiCed Phod QAN il fnk Qe A HE plkbure Lol GsshhBf o1 r ed
enbodi ment, can @ec an gutomg{(i%c pl\?aﬁ%/e, selrjn-(lzgﬁ as a sg%e;esnorfg ve(l)FleeS orfyot her
st ruct ur e or tiegmsswk komrpl hisemblyTHé tvtik pessutd Soramod askdmblardé. The prfekawira

comuni cat | on wi th ftbggo:f?%t%}trroduédet 100 and the.@ackwaih flowl hlne. [ 0053]
The pressGPETUSHEFBIY “RsEBREFS 191 Brdrieimipakprassiedillefrce, Tan e mile: Bor essur e
transmtt ?E’essuﬂ?l B RFRSS tintheGALIGSY ERABHISP IT AR PF BSE WhEmbit shbgfichpper section
of the fifth nodule 120. The pressure, control asserrblé 115 sends the
measur ed pPe¥dliPel - Bhgn i Prosurhdilieese isoreqsderbr sieaal GpbE som tprasigutr e

di fference,Gaoheyifcd clalat ad MRl NRIRN vadhask He ﬁmgé}s?e?n Y, forGREMAREL] Y
measurenments fromthe pressure control assenbly 33 or the pressure control
assenbl y $&nilgan hesqut wsthebypasovel veoh Uzsgensivleyonttd assEindlyp? etooperthe bopass|
assenbly 115 n set to a predeterm ressure.difference. For

exanpl e, t ﬁlé’e’g“ %Sgﬁgéheaiia bi goraesr@%qugrﬁ Oéiuga:t?r R‘Btg‘?r\/\ig{erﬁu%nbout 5 PSI and 25
PSI, and nore specifically at about 10 PSI. \Wen the pressure difference

i s exceed¢@49h siThedbdurtanodde @ik ptovided bieowesn trlthiedmbdule 80 edewbt fifthecycl e
the flow module 120. The fourth module 100 includes an upper section 101, a lower section 102, a
screen assembly 103, filter media 104, a screen assembly 105 and a backwash tube assembly
106. The screen assemblies 103, 105 and filter media 104 are provided in the upper section
101 of the fourth module 100. The filter media 104 is provided between the screen assembly
103 and screen assembly 105. The screen assemblies 103, 105 enclose and retain the filter
media 104 within the upper section 101. The 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.
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and/ or backwash the filter system 10. [0054] The fifth nodule 120 is

provi ded bel ow the fourth nodule 100 and the effluent Iline. The fifth
nodul e 120 i ncludes an upper section 121, a |ower section 122, a screen
assenbly 123, filter nedia 124, a screen assenbly 125 and a backwash tube
assenbly 126. The screen assenblies 123, 125 and filter nedia 124 are
provided in the upper section 121 of the fifth nodule 120. The filter
media 124 is provided between the screen assenbly 123 and screen assenbly
125. The d89¥én abkeaebirpleassenply 1 102clndrs|velye 1ahdalvetl 42.rvatviad 18,ivatverl 1fedi a 124
12 within T. i,n simlar
materi al s aﬁjﬁglp Ee(%se %ih%%gﬁg%é%vgﬁ%;atclﬁﬂ”%&d%c %freC% f mabagkav agﬁﬁzfme[ 0055]
The backwas khetfoinéh msdnﬂaﬂ)d)(}/alﬁ%cdn&omcbh/yde@h in ahhealkrem Beohliven 1137 thkel ow

the screen 125. en the filt tem ! ackwashi ng the
AR T i AR AERA SRR S A e
t hrough t ey a‘dn{rbmhgrmeda Thé Zélvé 01 € i P@RB pARfredabeiil At eth HO4 mdsual (AR t he
filter media 124 he backwash flowis directed through the fifth nodule
120 and i rieeh asHebuttenibt e heolnl valveomtewrrdy cortather plresiure forgpntedliegifien. t he
backwash flow line. [0056] The control assenbly 130 includes valve 131 and
val ve 132 b f ial o the
@zgz apARRR 1115 QMM vdi feegz; 6’? &Id L En@ig] @evﬂfég&wﬁf&e\/a 2R gh

fifth nodul e 0 and 1s contro ve 131 an e 132 e val ve
131, int ﬂveclqa\raelﬁleg aesdofethbbmenﬁmr medém Be valwdhdiah thegirsferredsercpdasers, can
butterfly val ve val ve r .other structure for ntrolling
flow. The VAIVE ng Ve, §HEh fHd b‘%fétfye¥aﬁl g%lﬁ%%&i SERYAVE gLoBY S&H(’t}ﬁftfgﬁat ic

val ve, suchntaslisz 836V emm ﬁhlwaall 14EinGhe MtRaed ehbsdibnll &nf@ranGohiaat bing 1 ow

[ 0057] The ackwash controqwgssenbly 140 incl udes val ve 141, valve 142,
val ve 143°% s a\palepeid yalye onpthensiuineedar sqnyiailing figwr dbie salves bih addAd Rigash

source to I@Md%mhﬁﬁlcaﬁqwmhfé@mh@ﬁ@d@éhoola% thetf@kwaGlIoAlie 141, in the
preferred enbodi nent, can be a nmanual valve, such as a butterfly valve,
bal | val ve, gate valve or other structure for controlling flow. The manua
val ves inl4083] f i ITheprasyae é@ﬁt@bawréblpirléw@émlw oPEbiUER\EAAS BT BIETHIE O
manual 'y gl fofollTey

‘ epl acenen1gﬁjstl'?o OV R preRifrd %%%ne legs %rt{n% %Ite fl%ﬂzlﬁ:(ﬂfl.mpgp{ecﬁcgpfﬁ{tﬁe ffih

speciTiIc co
module 120. The pressure control assembly 115 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 33 or the pressure control
assembly 95 to the pressure control assembly 115. The pressure control assembly 115 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.

[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 123, 125 enclose and retain the filter media 124
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flowto other desired areas. [0058] The val ve 142 and val ve 143 can be
control valves to prevent flow fromreturning or otherw se being

m sdirected through the lines. The valve 142 is provided in the backwash
line and valve 143 is provided in a conpressed air line. The conpressed air
line is in communication with an air source. The conpressed air forces air
into the backwash line to push the backwash flow up through the filter
medi a bei ng backwashed. The valve 144, in the preferred enbodi nent, can be

an aut onatyifhiy ke ViBper $&16i0n 431, aTIKOR 18 Blediavial ¢én BEIuBE K18¥ilaSinkidEal ethodeor
controlling flow._ The valve 144 is in fluid conmunication with the

conpr essedixpssed phoae withsespedlip by deadiadd flow is controlled by valve 144.
13 [0059] As shown in FIGS. 6-10, a screen assenbly 200 includes a first

screen 20Xgos3] f i r'ife bablaedsh Rbe S6ERBL 2835 prdvided fndthe E}lvféir 22081286166 aRd
backing screen 204, a second screen 205 and a seal 206. The filter cloth

203 is provicdetssialyddn When fhefdter ateri H}gls baqkeaphippthe £t ngsale BOednd o
backi ng s %ré%ei(e r!isggxt%e assgl%bff 12%%?0\!?(#393‘&6?59%10&?&@9% e lf?t%; l%gdlEl qag%vcﬁea% aﬁge_(:l fic

nesh size I catlon rst screen vi ded
above the atammﬂathh@hﬂmgomahaeﬁ]mer nﬂﬂih l2dd The backmsinﬂbvs trdiente? @oough tpa: ovi ded

bel ow t he cond backing screen 204, T S n be V. round
the outer f&@d%ocg‘fe %@nggﬂ%gﬁ%@g&b‘ﬁﬁ‘we g(gbwg é%walﬁ ‘ﬁ%q tt%sfg {f“ﬁg"" s%l r st
and secongscirens 201, 205, the first and second backlng screens 202, 204

and filter cloth 203 as shown in FIG 9. The seal 206 can be nmade of a
pliable material, such as plastic, _foam ber. The seal] 206 d&flnes an

effectlve[@EWlloﬁ”ﬁPOWH%a§@m@éﬂ3g§§éW%Fyﬂ2®é3i?ﬂémh§é§%eﬁh%§§$ﬁﬁﬂ& PH0 can

be si zed ?sﬁcﬁ%gll PQnf @bgcta@aghrgfoh&em the%rﬁﬁrﬁ%cﬁresl 20fand necogﬂryzfea Hewa%sm For
exanple, the effective portion of the screen assenbly can have a

di amet er afxd aa:}trut32 Fe2Blviidhes the[p@ﬂ‘@@f]d it dgpengean assembua,l valye, sselhas ancl ude

fasteners 0.t 0 agh co tsS_S ch as bac ub The
t ast ener < P15 S 2 SRR G by SHE R Srol RGRER P TR SRR
211 can be gy ohddrta elffa;demﬁefnt gaivbd al aw:dsmmca&wepsumaeai saddnoiduaite @tiss eel |
stai nl ess steel, polyprop | ene or ot her type of structural material. For
exanpl e, ﬁW@mﬁﬁﬁF§oﬁT¥hn% #be 1/4 inch - 20 stainless steel eyebolts. The
nuts 212 can be hex nuts, |ocking nuts or

[0057] The backwash control assembly 140 includes valve 141, valve 142, valve 143 and
valve 144. The backwash flow is directed from a backwash source to any of the modules 40,
60, 80, 100, 120. The valve 141, 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 manual
valves in the filter system 10 are provided to allow an operator to manually shut down a
section of the filter system for repair or replacement of specific components or to redirect

flow to other desired areas.

[0058] The valve 142 and valve 143 can be control valves to prevent flow 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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ot her structures for fastening, which are sized to match each of the bolts
211. Each of the bolts 211 can be inserted into the side of the screen
assenbly 200 having the second screen 205 and attached with one of the
washers 213 and nuts 212 on the side having the first screen 201. For
exanple, the fasteners 210 can include two fasteners 210 equal ly spaced
froma center point and aligned along a |ine passing through the center
point as shown in FIG 6. [0061] Fasteners 220 can be used to tie the
conponent 0891t heAsghosann sBbl Oy a206en asergad hed0 iabl@dg; & fivst yoeaen get, @rﬁrstThe

fasteners c}:)%glg Qc?zl:elﬂ%g b Oi%ﬁe% c%%l%ZOBn gtsgcog&g?c%mg SXV%(% %4'3 %2 ond s%@e% %tb 221

can be ma g edd st eel ,
pol ypr opyl=se8 206, Ghélﬁhertcycpﬁzoj 1s$fmfwuﬂn‘dthrear&eeﬂa{ee‘rrstaalacklﬁg)ﬁcr&mmpIaﬁd thehe bolts
221 can be a i nch - eel .bolts., The nuts 2 can. be hex
nuts, | ockﬂﬁ??ggiﬁa@%%wﬁsp ﬁﬁ? i@ fﬂélg%wfl be sdecie RPavamiReRITSAESE Fi%Rd t o

mat ch eac Ro @feett ' @:sR& dpplidetibn, [FRE Brs%crééﬂgolpq)sj ﬁr§v1a&11alfé@@t}ﬁfﬁrst'b@§§ﬁé &%ehnt 0

one side of the screen assenbly 200 and attached with one of the washers
223 14 and0Rapdthe 3gcopd serpt mSHéprogldafébelﬁwﬁheesf@@ﬂﬁélb@ckmgn@chs?LOéné"hgsezlzo can

el ude ¢ Wk $ALAREI okl BWALIY (ARGS9 B8 BB SFa gk e

screen assenb own I n secon acki
screens 20@st aﬁﬂ)decoaxhsdnaanezal 2ef.ftior fitsi anl sp@ctnti@mkn&’%ﬁreemﬁl@ ﬂﬂ@m@[ﬁiwt ur es

231, as sh i G 10 t he aperfures.231 ¢ ou 0.25
Cooh o ambrh 20abSpieag S T SH 26 o3 rlrats bEhIC R eGR ok a Getr
along a hedh gombedr. Thescad Pt &iFineLsh dhetie riafoltRehesnfaERMblyoN ekt
aperture along the same horizontal |line, Al so, the apertures 231 can be

spaced at saBeASS@IRY 20%eanchs siasd pecordingrioghe flugitiparametasnef the giaen progdss| i ne
and spaceg,ahop, O tkéﬂeffe nﬁJnQJﬁtﬁJg%réaﬁéésiﬁ%@oHr %ré E}L 91151{%&% otabGut

verti cal I|ne 0063] Re |ng to FIGS ube assenbly
300 |ncludé§5axmﬁSt|ng 301 a sleeve 302, tubing 303 and backwash tubing
310. The fitting 301 is attached to the sleeve 302 and the sleeve 302 is

301 o pr SONEC bR BEe ey ST MR AR b Al Rl Bgh sl 1 1

backwash aﬂaudjdmgh 86 assambtge T&hdmﬂletsalpmvindﬁdabdﬂ&dmmhs S a v&fsl@amd t he
S ste

e oo ST 40080 BT st o T i TR SE
stainless steel, polypropylene or other type of structural material. For example, the bolts 211
can be 1/4 inch — 20 stainless steel eyebolts. The nuts 212 can be hex nuts, locking nuts or
other structures for fastening, which are sized to match each of the bolts 211. Each of the
bolts 211 can be inserted into the side of the screen assembly 200 having the second screen
205 and attached with one of the washers 213 and nuts 212 on the side having the first screen

201. For example, the fasteners 210 can include two fasteners 210 equally spaced 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 bolts 221. Each of the bolts 221 can be

inserted into one side of the screen assembly 200 and attached with one of the washers 223
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material known to one skilled in the art. For exanple, the backwash tube
assenbly 300 can be arranged in the shape of a circle, square, triangle,
octagon, or other arrangenent for dispersing a fluid. If the backwash tube
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 nmade of 304 stainless steel. The tubing 313 can be three (3)
short lengths of tubing and tubing 314 can be four (4) |long | engths of

t ubi ng. Thadnui2dg o iR other sider Bergaemplp, thatisighers 2 egmanphadel ty elyp fseegerat 90

caual Ty spatea Ry St itne HRTE MBIl b A0 BROR B b 0™

312 and tubing 313, 314 are arranged to form an octagonal shape as shown in

FIG 11. Tihés2hacKiledhrsitanisergn@b@kingsbaces? 08y 20 coe daBLbpesipeation patkeomg3t he t ee

ba?kmash
u

311, el bows 2 and .t ubi 13, .3 t ovi de.an outl et r the
Flow “The TierrEbd s 28 an depiite Do Bo Vst et osh PR o
di anet er odseisctdibhbeehdl@tpadebat HRGKOBB inthil iapdt B34 .cadlUIdlalond aFl G 14, an
enbodi ment of the operation of the filter system 10 is disclosed. For

exanpl e, tREZETI{iaF avd spaeat abauidh (24ripdes HamdharaxharauEAirg thesl of t he
nodul es i pelidgdes 1ind SaRo! @Y %erﬁiesslgf'gm%tsﬁ&ﬁ at %u?@.ﬁ?ﬁﬁh&ﬁagﬁ?ﬁjp L

normal operation, the influent flowis troduced Into t uent
chanber 2@thenalang arewtical ik and speesarmbog Of J4omcheh fromgthe héwe apdrfureslongsist em

caused mainly by ferced or pressurized flow through the filter system The
flowis F9Y I'7'but edacross the influent chamber 20 then t hrough the first

nodul e 40. Wile passing through the first nodule 40, the flow is passes
t hrough t he6dpperRed@chg GFIGE. 1 13, dbatiovsh tuteasdciniy 2. indlndds ditppRY], sect i on

41 the flow fiyst, pas t hy ough .t he sgre se y. 43 then the filter
tedi o a4 SHEH RanPREcR stttk Engf I oo HRES Qs dibckebBmt et and
filter nBolandhe sl efattabhddith HRMuRAE 80T £ Softf A MstMBIy iE AWcha brgat the
influent. The treatnment of the influent starts with the | argest particles

bei ng r enditEg 301 snpromide ppelatashrBen te thebackwielh tubg pesgmbly 3p0p Toe battkngsk | ner
medi a thr I A rid be
treated are en%)vctélgﬁ? %ﬁa? g&etoﬁ? %ﬁgaﬁ%@gfvghf%g& ai@g rﬂ%{S Céegﬁla%\?v&% ssorggm hr ough
t he fift hcambpdubde df20nateried shthoay sicgl, fialles sdelapldsticaor dileegpedf mbingf r om t he

];T;L“t :r ats yfsl}tzilge%%%oﬁqg Efgél- ﬁ'flelidéﬁttlé%?ﬁf %}?a%lpqg e ga%EVggs% tltﬁ?e a!sQe('r;llﬂ:o']l}(/:i gOd &It
be arranged in the shape of a circle, square, triangle, octagon, or other arrangement for
dispersing a fluid. If the backwash tube assemBly is octagonal shaped, the backwash tubing
310 can include a tee 311, elbows 312, tubing 313 and tubing 314. The elbows can be eight
(8) 45 degree elbows made of 304 stainless steel. The tubing 313 can be three (3) short
lengths of tubing and tubing 314 can be four (4) long lengths of tubing. The tubing 313 is
arranged on radial lines equally spaced at 90 degrees from the tee 311. The tubing 314 is
arranged on radial 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 tubing 310.

[0064] In FIG 14, an embodiment of the operation of the filter system 10 is disclosed.

For exampile, the filter system is arranged as disclosed above. Each of the modules includes
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10 and smaller particles at the bottom For exanple, the first nodul e 40
can include about 1.0 mllineter wal nut shells, anthracite or No. 4 (0.80
mllimeter) sand; the internmediate nodules can include wal nut shells,
anthracite, No. 3 (0.45 mllimeter) sand or No. 2 (0.25 mllimeter) sand,
and the fifth nodule 120 can include 0.2 garnet. Another aspect of
providing variations in the backwash flowis to account for the different
types of nmedia provided in each nodul e. The nodul es prevent the different

types of fiihie@br (M ibawlelPMe BaLOGssdibiRg aBehipeuhe ddianhdk ew isystemis
backwashed. T0066 Wen any of the nodul es beconme occl uded, a backwash fl ow

i s i ntroduekuiorest iglo thaiaflpent chambey 39 &g foowartilevpgenies flewyhraeriohefibec uded
after SOl 108e@lfBi bt B Rlel B preSLEMAR BEIRN BRI Ul nd A | L o
medi a. Each o e pressure Sensbrs are set to-nmonitor > 1ihe pressure in the
respect i veisdntt¢doarras tHeheldent dhembsenX then thBougkdre fextanglués, 40t Wehiby pssiog e

sensors can b reset to | im,t of about 5 PSI to abaut S|, and nore

specifica?@7ué1£8§8§Fde6%B§hghg%ﬂs@?ﬁ 8?gyﬁ%W%FE§?ﬁ?%4égﬁg%L@mﬁan be set
to open tRe:tRyAAS I Halyes s@tiorBO e fow RSt pRfes AIYuDNBe HREH Lseaitlly #boEh 9 PSI
on another. Each nodule is set to a desired pressure differential,.to neet

a gi ven pitkscdies medipufidraaSnelly thp eorpinessamtly 4t Thergieer ariepbligh g flifred  at
the process. s %ﬁéfft@ec&éa B iRk DaRicIds TN RleYioWShbRSaAndRARE: TROLEHRARILRS . Once

the pressure rential ‘across a nodul e exceeds the preset limt, the
control asshhl spartsypitistbe birdedt panecl sdelngdedoparitdnothe Byst opelnley, thebypass val ve

creating a ss flow.,. The ass,fl hen nt i s to,be filtered in
the renai A éﬁﬁﬂ%ﬁwé?g@$ﬁa£§ﬁ% Wﬁ@o13@%ﬂ%ganﬁgﬁﬁwgaHﬁfﬁ@%#fﬁ¥ﬁ%ﬂﬁﬁgssure
SEeNsors cantbged & réolet iQGe Fifth heo RECKva Tl HeWoat padsed @Fblighdthprighsur e,

e.g., 10 PSI, when all five npdul es becone occluged. The bhackwash fl ow can

then be Pvdelsdd@eale flow anfaltessd #ndie dingsind @ frow tisblitggyieRA): This option
reduces the anount of tine needed to backwash the filter system 10.

Anot her o degg Wil Qi @n S8 hrrkdpRd RS RISRUE R &8 ARARS tRkof HRhOHRASSsMal ves
at about 10 | and the pressure sensors at the backwash control ~assenbly

at about 80 psi smyleabwiielegatpig) botiop. ther sxarprpdhe fisshmodule 4@ pansipelpdaabopt wj | |
backvash | eAGIRONLSuRlL! DndBA P OIE Rkl ey, d0fudveass val ves
can al so be use 0 bypass’a nodul e at' 'canno € backwashe ue to a
mal f unct i andules theindydd eainut shells, anthracite, No. 3 (0.45 millimeter) sand or No. 2 (0.25

millimeter) sand; and the fifth module 120 can include 0.2 garnet. Another aspect of

providing variations in the backwash flow is to account for the different types of media

provided in each module. The modules prevent the different types of filter media from being

mixed together when the filter system is backwashed.

[0066] When any of the modules become occluded, a backwash flow is introduced mnto
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 PSI on another. Each module is set to a desired pressure
differential, to meet a given process requirement. The pressure settings can be programmed
at the process site with a PL.C or remotely using a modem from a computer. Once the

pressure differential across a module exceeds the preset limit, the control assembly bypasses
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[0068] Once the fifth nodule is occluded, however, the filter systemis
shutdown until the occluded nodul es are backwashed to reset the filter
system 10. Usually, the entire filter systemis backwashed at this point.
An aspect of the present invention is that each individual nodule can be
backwashed i ndependently. To unclog a nodul e, a backwash flow is introduced
t hrough backwash val ves to a backwash tube. The backwash flow is
pressurized to provide a reverse flow through the screen assenblies and
filter medhaodchideépeiien baopaamg atypasspyalve iceshens £ bypasst thav.f The passyiivem 10 and
to a back h T .C . f1ow can.be introdu 0 podul e
during op\gﬁga%ﬁogﬁﬁdgrgttov%eﬁr}%{ %gmltf ]%{%art%g? lmsnfsrfl%&nl’l?ﬁssb YRR g\/\%.gﬁgel%ném?l%l?'t er system
10 includes control assenblies outside the nodules to provi de easy

accessi bi I{D867]t o Theereseumpensotssannbe teh® Figgdrele mykvamibyy ftardestsidnresance and

repair. [0069] e bac sh flow can be set. 't esired interval to
babkwash ddor O Y R AR5 adufey bEhe plfia e h Bt BRIRE can al so
be set to idurdREEd ©BnbACKIRIDELE & WiRbg th&thr TEX dftbEredidle tHWhRUhQIT vy be
set to backwash for a few seconds to nultiple mnutes, such as about

fifteen mnsedcddo bapkwadhthafiltensyang L§udnetheyorsionmpuldhedRweidhe pressues seuiost ed
over a 24, &%‘B&pﬁ?%l% a@ﬁ%t@ﬁ@f’@fjaﬂdr?hea?@%m%%ﬁsrors al B dabod 8 S¥5di€m 10 can
be preset to backwash during a specified tinme of each day to neet any

gi ven wat essembljuit bong BtPST knabano? Rl Is 8us memer,dhe Bivespttérod 0 atill hagkvasit . | n
addition, an al L m ﬁa}ﬂ ge lrlo#é:lede to lscﬁ'dnq“heﬁt er nalll% from %he PLC to

i ndi cat ed A HEPFUHERTORC DGV BE°ATEE SETRIFof PE RPN H IR SET 8K P1 760701 The
filter sysiypnsithodall the ciinovbaiadivishpddicsio faahial RASHonds S Wkigm. Mai Nt enance
and repair. For exanple, the filter system 10 can be provided with an

upper section 16 and a .|l ower section 17 havi seal 18 between the upper
and - ower 0G0 Eeg R G HEM B keI h?‘t%’.er,@?%&t%azﬁﬁfw PIYWIERY one or
nore of t R JERBESCAAL RELIRE aiHRIRY R 1R FIRPSKke®0. USRIIYCS: daraaas medi a
w thout replacing all of the filter media in the filter sg/stem_lo_._ [00711
As i || ust setegisihgciprashed d thig poigl. A preestwé thepirsantrieyention isghat iepahdndizigyslem 400
is discl a. i i r at i ward fl ow
wher the. TRE st oo piekbBlhe T EERa, ' AR ASAL o Bpll A ROY 10" W ¢ hout
backwashi mgrodncddyipasgh mgkansh vatves tdebavbetodhasbe. THe tadtwah lowds bessudiz €
includes a first nodul 41%r,0ugh§lecond rmdulLe 41

a .
to provide a reverse tlow t the screen assemblies and filter media to remove

accumulated particles from the filter 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 fiiter 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 filter system 10 can be preset to backwash
during a specified time of each day to meet any given water requirements in another section
of operation at a plant. In addition, an alarm can be provided to sound externally from the

PLC to indicated a malfunction and the location of the malfunction.
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third nmodul e 413, a forth nodule 414 and a fifth nodul e 415. Each of the
nodul es 410 include a screen assenbly and filter nmedia simlar to those
di scussed above with respect to the filter system 10. The filter systens
al so includes an influent control assenbly 420, a nodule control assenbly
430, a backwash control assenbly 440, a pressure control assenbly 460 and
an effluent control assenbly 470. Each of these control assenblies may

i nclude one or nore of each of the follow ng: val ves, pressure sensors,

pi ping, svbmpes BrdilRt BRlem COMRMRGRIGIIHOWASI Br L a@biblyOmeatthi ahd ui d
flow. [00721 The influent control assenbly 420 includes valves 421 through
428. Val veengry Fog exampds. thedteg sysionpEberntts $Tovidead ra andhipicsctiiidl 6 ad 2i nl et to

the filten,systemnd9avi¥ %@M@aem@n @gﬁﬁ%gﬁ@lﬁg&s‘eﬁ&ﬁ V& s‘ﬁ&%ﬁﬂﬂd the

first nndu?e 411. Valve IS arrange I'ne connecte et ween
the first Fg8W-& Additiamadlyt iy e comdraddid modidS candic fogtmpodddrdpetrneen t he

| i ne connect.i ng, val ve 421 d.valve 422.. Val,ve 424 .i r anged. j aflud
i ne connegiaddapRenaty pBRG 1ot e MNP iR b BRI A 415 b
posi ti oned between the |ine connecting valve 423 and val ve 425. Val ve 425
i s arrangdtbiip a Adilinsratddne FoGrideat ddrbaveeabodimhbie of hifiler sysdm 40443 and t he

fourth nodul 4 a ositi ed between the |jne nnect i . val ve 424 and
Lo 456 SeBeg THagieR SRt A opal BrA onpt thavacd ARESTeh Mhdpl{Rt*: na
fourth mogiehe sdidn@my hibgelf i iéett bt BALEL 14 3G Rt R SEUE! R b}/ﬁd@ﬁnﬁ 26T

|

influent feed tank. Valve 426 is positioned between the ne connecting

val ve 425 tgdodudgsy dbe agtpf modeles 44} ipeludesa fggiinedyiestl ]y paccppdmotye thb ar ecycl e
line to digl: i controls
the 11 ow {HRThabfiesLs, DACHRRGS I g TR 8O BBRkr e BEEAR ToT 350
i ncl udes vwaludes sdi3in bdseobighnd 8Ber valivasuldi3d thasn disdBRedabevpwsh téspenetd bet ween
the first nodule 411 t second nodul e 412.. Val ve, 431 n s flow up
through ¢ M e Sxet il helfer SRR 35t i 7 W SRR iY S6R he
second rmelwdale%&mi\éadew? 45332 BititwAscontBl RESHHIY ANEE paabwe eshttdesse@pRNd
nmodul e 412 and the third nodule 413. Valve 433 controls flow up through

t he secondoGinflaneifuont capsrol assembly 476nEnch of thaseopriehesserplins grpvtipdudeined
dul . g , . . o
modul e 413, myﬂel drfr'ggclzj 402f§h€£6ﬁ0\\4}§%. @zflﬁeﬁgﬁ‘gésMe%@?%rsf P@%%ﬂt&h@?aﬁdmtﬁg nmodul e 413

and the fourt 4 ve ontro
components known in the art to control fluid flow.

[0072] The influent control assembly 420 includes valves 421 through 428. Valve 421 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 moduie 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 valve 426. Valve 426 is arranged in a fluid line connected between the fourth
module 414 and the fifth module 415 and a recycle line to an influent feed tank. Valve 426 is
positioned between the line connecting valve 425 and valves 427, 428. Valve 427 controls
the flow to the recycle line to direct the flow towards the influent feed tank. Valve 428
controls the flow to the fifth module 415.
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t hrough the third nodul e 413. Val ve 436 controls flow down through the
fourth nodul e 414. Val ves 437 and 438 are positioned between the fourth
nodul e 414 and the fifth nodul e 415. Valve 437 controls flow up through
the fourth nodul e 414. Valve 438 controls flow dowmn through the fifth
nodul e 415. [00741 The backwash control assenbly 440 includes val ves 441

t hrough 451. Valves 441, 442 are in fluid connection with the first nodule
411. Valve 441 is positioned between the first nodule 411 and a backwash

outlet. Vahym)442rticsndiRE don@bledsdadiyeRinéln@esfvalvad 43 m@utgmm v anek 43me
backwash |nlet to direct flow froma backwash source up through the_ first

nodul e 41Pnd 434 yegositiancd bgiwegy heitisstmadple 4 éapd teisgronditoduledd2 s ¥alygd3 hodul e
412.  Val \(:Snt?o‘}?’ﬂbé uP %bl&léhotﬂgﬁrspﬁBm@Qlf hea 156N W& dbha 1BRY

backwash out I's positioned between the second nn%%le 412 and
t he backwasdenil modtletdd2 diVrlyes 433| mvl/4ﬁ4 @mptobﬂaondﬂat@ms Hlessocmvdenquet H2agadh t he

second nodul e. V e 4 |UI connec tion e third
vodu's 23t Guf GRawkR1Y S YAl M e Rirl d bl oERRRE e A7 aliS 1L
backwash ast b@Itrols\f@dW&oMﬁu®@hﬁl£hSd11rd adedle laeB WEelRed 488 dnbidB 6l ampdiitien«ll3 and

t he backwash inlet ow fromthe hackwash ourc p through the
third nodiFeea de s pe uiaﬂlﬂ andzth,%foa%n}OﬁuW‘E‘*dVewﬁﬂéi?%ﬁ? SHEHUR he fourt h

modul e 414hroﬁ/§1| tusﬂﬁ%dcﬁueoﬂ%l tiaRRed 6 bEkreow B6wn t@wg;hhhamﬁh%ﬁm 4nd the
backwash outl®et. Valve 448 is positioned between ourth nodule 414 and

t he backwa&hves ABband: 43 8dire rasitionedbetieanrthe frarth ankuleshi4 sodihe diflipnedwlotigh t he
fourth mo al\\ee/‘ aﬁ‘lﬁié‘gm}{%gé &% u44hr?u %Qe %I{.IEP 'nﬂ)d“elﬁllg Q/g? g%@ﬁﬁo\g %A]%Elmnf Ifth

nodul e 415. Sned ween the and t he

backmash«mﬂﬂgmmeﬁﬁhﬁadmﬁalﬁs positioned between the fifth nodul e 415 and
t he backwash i nl et to di rect rom1fron1the backwash source up through the

fifth nod 4 e 451 is 05|t| en t ource and
val ves 44%1097%,4 Tﬁ‘ﬁ éiglvz?gl? 8?'}1&r°h%@emW§l g‘%e? 15 ‘éesﬁgfﬁﬂglfﬁ%t%?f Q/\?g‘i Se for

t he backwash 498t RS HAARYn 448 thols Iﬁ&iﬁe} 41T1h eVANLEH UE Posiitited Obtwassenbl y
460 incl udes pressure sensors 461 throug Pressure sensor 461

noni t ors thedirgmeedilpH 1japd phackyask Put?fﬁﬁdMP]éfe&ﬂlS popiigRgirhetecsh iy g 2
moni tors h%?ul@ rzi‘i’gﬁﬁﬁ Be BLOLRLRRER (PELLRG G § hicRlva DU uff HroREHFNL NE

second nD
first module 411. Valves 443, 444 are in fluid connection 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 443 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 1s positioned between the
fourth module 414 and the backwash outlet. Valve 448 is positioned between the fourth
moduic 414 and the backwash inlet to direct flow from the backwash source up through the
fourth modufe 414. Valves 449, 450 are in fluid connection with the fifth module 415.
Valve 449 is positioned between the fifth module 415 and the backwash outlet. Valve 450 is
positioned between the fifth module 415 and the backwash inlet to direct flow from the
backwash source up through the fifth module 415. Valve 451 is positioned between the
hackwash source and valves 442, 444, 446, 448 and 450. Valve 451 is a main shutoff valve
for the backwash control assembly 440. |
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Pressure sensor 463 nonitors the pressure difference between the second
nodul e 412 and the third nodule 413. Pressure sensor 464 nonitors the
pressure difference between the third nodule 413 and the fourth nodul e
414. Pressure sensor 465 nonitors the pressure difference between the
fourth nodule 414 and the fifth nodul e 415. Pressure sensor 466 nonitors
the pressure difference between the fifth nodule 415 and the effl uent
line. Wien a preset |limt of pressure is exceeded in one of the pressure
sensors 4d0013hr outie piGByre chigra) nssemblyr468 suniwles prepsior scaamsl46 lathsiughdbs.t 0o a
conbi nat i of valves .to re ate the flow  [00761 The effl uent, contro
csenbry reorreRiieds v Art R hEh St o GLOT, G50
g_osi ti Oned?(]lcﬁlﬁtfomﬁ@]?l}éﬂﬁrefdifﬁlhndmwfﬁpﬁkﬁﬁr@ﬁﬂoc?kﬂl?fahﬂ ﬁ%ﬁecdﬂdﬁﬂodu}&ﬁﬂ\le 471
irects e uent ow to.a water discharge for further processing, use or
di sposal . Ryesys sapor 43 aeniiers the BRstE cﬁfffﬁrégqe herwnﬁlﬁrsew@tm?f&?w@ ¥ theg

content ang.§ge¥ak kg Fr@é’sﬁl‘éggnstjg%éf tabhifrs Y §Fe§§ﬁ‘ré1@i@fle1|'en{:)%\m:enl tHe e mal

forward flow operation, valve 4 IS open, as it w e whenever the

filter systwhies00 and tefowpenedilohl4. \Bibsseresgmonteh menitoes hy preasuee differencas

they will g, MOCNGYBrmbASe 14 L80n HRh AAR0) 4 Spll ORELAL BRI RLAIE e han
during certalm times during  back-washing di scussed bel ow. e valVeés in
t he nodul eraeant differanss bettrkan #HSAftAhedoleain 5 tand thaleffisnf linew Wikenpasssedbmhwar d

through each of the nodul.es. The valves in th ackwash . cantrol assenbly
440 are i ﬁ’? Pfeéftulf"gllséi“‘c?§€‘?ﬁi. inQggg 9“356 alfgsufﬁfﬁeaﬁfgﬁ‘@z@mag%“?@] iths HVFAPTETHEed.

Val ve  47Z¢isor &n@s£daall RES cdnamidl ok Davaftd kdjante thegbiyng as noted bel ow.
During normal flow, the influent enters the top of the first nodule 411

and passes through each of the successive nodules 412 throu?h 415 to exit

the bot t o&8] t helheicfiiuenhipuiplasserably Ad0 watudesiales A7 Ligkk 472 olptves PAkando t he
vwater di SQB@&Q@OSiEiQ&Egﬂegﬁ%ﬁ%ﬁfQ{) xfli&%}le @fﬁaﬁltiflé?ei‘ﬁﬁé}ﬁ@i‘ﬁe.a%f%?%ﬁ fffedtd I St

nodul e 411 Is exceede ds accunulating in the first nodule 411
a signal ieflwanfiow ® 4 wmatodschatghéir ftiker poetadseng, nequidispssabaCkwad ™ digeetsFi r st

bypassi ng tERGFsDR St i FodGefioh N st el RIS S i | cor are
and bypass the first nodule 411. Third, valves 441, 442 and 451 open to
al | ow backsEshi ndn @brofah éoriviardslow2Gpemmibul ealvkld 1 i eenback wilbbe #hawveanker s t he
bot t om of ﬁﬁtgresygitielglsﬂrtOO q?igllgpgraﬁ%r% \t/a“rvg ngan\ﬁa\!ai/v% 4%?%1‘6 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 as noted below. During normal flow, the

influent enters the top of the first module 411 and passes through each of the successive

modules 412 through 415 to exit the bottom of the fifth module 415 and out the effluent flow

line to the water discharge.

[0078] When a preset pressure change across the first module 411 is exceeded due to
solids accumulating in the first module 411, a signal is sent to indicate that the module
requires backwashing. First, valve 423 opens to provide alternate flow to the second module
412 bypassing the first module 411. Second, valves 422 and 431 close to isolate and bypass
the first module 411. Third, valves 441, 442 and 451 open to allow backwashing of the first
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and out valve 441 to a backwash outlet. The backwash fl ow renbves any
accunul ated solids in the filter nedia in the first nodule 411. After
backwashi ng for a defined period, all valves return to the normal forward
fl ow position di scussed above. [0079] Wien a preset pressure change across
t he second nodul e 412 is exceeded due to solids accunulating in the second
nodul e 412, a signal is sent to indicate that the nodule requires
backwashi ng. First, valve 424 opens to provide alternate flowto the third
modul e 4%gda)RAs S TREbAIRS aSELEN BBl ti R udhdf REBONEodu¥ed MaSrod g vanda 433

close to isolate and bypass the second nodul e 412. Third, valves 443, 444
and 451 opes Otttdfaaflel%@vtcbfagwwﬂi qyget Jrhe packvesl Bav rerpenss anvacsumyiged selidenas h

flow enter b4i0M A rthe 360N Ll Ring it QUGRYBhYR, Afdaand out
val ve 4431§g&t @‘lgmash outlet eﬁEQHt % ow renDSeg& any .
accunulatedwmabﬁmmmmwhﬂmwwdﬂbep0n9@1QMNMWdh@Msecond modul e 412. After
backwashing for a defined period, all valves return to the normal forward
fl ow posi tj di se acr oss
the t i ra NEALI e SHFR R BN MR i B PR FREh B TP e S AER, TP 2
nodul e 413¢lids aséugmnaitingsn ﬂﬁ:n;bcdnd ncdiccldl e difral istshet tﬂnnﬂu,da&: thaftehpjmnﬁﬂe

backmashing..Fir al ve 425 o rovide alter lqw to e fourth
modul e 41%FEHRE P%ﬂ% s vt ﬁﬂ‘ﬁfeﬂeas 1%‘0"@%%1{9&&6 ﬁ%f gl e435
close to ig39hAaSsididle BYIRAS Snodllde 12 h§dcdndRdkes 3 ladd 4§B1uo§e toMAIMeand+45, 446
and 451 open to allow backwashi ng of the third nodule 413. The backwash

f1 ow ent ebspashihelsenond mogalordie. thmi dakrsuiiide 44 a4l opghtoslioydackmmshigd out
| 445 | at ed
Sl s i o e HEpd BRSO flo IRMARGIUBHL bl Y ATRKSRAASAITL, O o

defi ned peirbwagh, vablel444 wad vas/alvetdds o tho bidkevastooutiet. Tlerbaskwashlfiow pmsidsi on

di scussed above. 81 n re essure ross,the.fourth
moaul e 418 & iulaied st R heifan SR SRhE . ARECPRkh tR el o
414, a si gIaaﬁnédg)eﬁs@tautvqweglfyuﬁﬁ&eth& Radmdl hewaRidive positeitiidcassed alsdoeashi ng.
First, valve 426 opens to provide alternate flowto the fifth nDduIe 415
bypaSS|ng the fourth nodul e 414. Second, valves 436 and. 437 8(&%%

i sol ate afif80hy pA¥henapreses presreyangeaacross thephird modyla s cxgepde Bnd 451
open to akly %a@&%ﬂéﬁ?hﬁ&e%rd hbgui oy thy fmqggﬁn éolﬁdlc&e%abaﬁmn flow

enters the bottom of urth nodulé 414 hr ough val ve 448 and out val ve
447 to theqpaekwakhashing &irst, Thlee fH2ickpsaste froade al@nmﬂow 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 module 413. After backwashing for a defined period, all

valves return to the normal forward flow position discussed above.

[0081] When a preset pressure change across the fourth module 414 is exceeded due to
solidé accumulating in the fourth module 414, a signal is sent to indicate that the module
requires backwashing. First, valve 426 opens to provide alternate flow to the fifth module
415 bypassing the fourth module 414. Second, valves 436 and 437 close to isolate and
bypass the fourth module 414. Third, valves 447, 448 and 451 open to allow backwashing of
the fourth module 414. The backwash flow enters the bottom of the fourth module 414
through valve 448 and out valve 447 to the backwash outlet. The backwash flow removes
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21 any accunul ated solids in the filter nedia in the fourth nodul e 414.
After backwashing for a defined period, all valves return to the normal
forward flow position discussed above. [00821 Wen a preset pressure change
across the fifth nodul e 415 is exceeded due to solids accunulating in the
fifth nodule 415, a signal is sent to indicate that the fifth nodule 415
requi res backwashi ng. Although the fifth nodule can be independently
backwashed wusing the followi ng steps, the entire filter system 400 is
usual | y baakweshadateshzodids nghd filtdr medraod thefourllbmbédodts Aftelbaderhshing fortve

fifth d ' he effl | 1y..can di sch d
R L A e e G O

i ndependently, valves 427 and 428 open to provide flowto the influent feed
tank. Therl(082yal v&'den B Bresst ghredstite clangeadrass ittlsedifdt @odie4 3 ik ehcepidadidue t¢l 15.

Next, val ves, 449 50 and 4 open al | backwashi nq o fifth
ol o a1 Sehas eCunR iR T T s 4 ASienet S bt e il 415
t hrough vail¥ec4ifks 3ackwabiting A MR EA el fH NI RASIHMR TR PittdeRily balRRasHRa@Ckwash

fl ow renoves any accunul ated solids in the filter nedia in the fifth nodule
415.  Af t ésing aiadalewing gtepd thesengest filkes eysirsn Hefhis vayally pagkpeshadamge tedidtht he
normal for i Alsqw if.] i - as been
eval uat ed. 8083) Eﬁ?ﬁ%ékggg?ggﬁﬁ%#gaﬁﬂygﬁeggA%%ﬁgéﬁ%ﬁ%ig@F%&ggﬂgﬂd val ve
472 opens camoabé¢ dwcharged ye pedwashd sigpulddstracsicledd] dwbaBlestshilte fffthanodide eval uat ed

after the.backwash cycl e,.j-n fifth no e 415., The f.lqw iLs sted or
L o ned DR PR at 20 et preide o e il e dhms THER: £,°
defi ned wahles 4padndiy1 ciokd @riscatpitrdEhehsduled 57 e&karhivbd 29, psu dadis1t he
valves are returned to the nornmal forward fl ow positions. [00841 As

i |1 ust r at €8°1 ® aftprs bagigvashing g the &ftharadyle HhentThe backwiagh foy calpsitenbaion ofs
di scl osed e Ffiembdlit #15 BURLEIIOA SQREUALEGS © 1Fe DRLIRE glvaid ! ow when

the influent flows sequentially through a set ules 510 w t hout
backwashi heckorasibfipasenegs amyacoimblated soidhih g fillEhmedietin Ok fiftduddede 4150

i ncl udes firs dule 511 secpn dule 5 a third ule 513, a
fort h moacer B Ry E A sRFQ A AR S e Ao oMt oe
screen asgrobikad ode hftdrir@tarniey BasHebh baludi®l. t hose di scussed above with
respect to the filter system 10. The filter system 500 al so i ncludes an

I nfluent fo%%f ol Jﬁlsrlsnegrll}:)slteyrt C)Z\n(?,’vaﬁfe%?lfgtl?ains 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.

[0084] As illustrated in FIG. 16, a further embodiment of a filter system 500 is disclosed.
The filter system 500 is operated in a normal forward flow when the influent flows
sequentially through a set of modules 510 without backwashing or bypassing any of the
modules. The set of modules 510 includes a first module 511, a second module 512, a third
module 513, a forth module 514 and a fifth module 515. Each of the modules 510 include a
screen assembly and filter media similar to those discussed above with respect to the filter
system 10. The filter system 500 also includes an influent control assembly 520, a module
control assembly 530, a backwash control assembly 540, a pressure control assembly 560

and an effluent control assembly 570. Each of these control assemblies may include one or
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control assenbly 530, a backwash control assenbly 540, a pressure control
assenbly 560 and an effluent control assenbly 570. Each of these control
assenblies may include one or 22 nore of each of the follow ng: valves,
pressure sensors, piping, switches and other conponents known in the art
to control fluid flow [0085] The influent control assenbly 520 includes
val ves 521 through 525. Valve 521 is positioned between the influent
source and the inlet to the filter system 500 at the first nodule 511.
Val ve 522 mhérelp08ichioditRdolidwing: fvhlvked] ptdsfige Retne eibibd)8wichet@anddtheand t he
influent source and provides contrqgl to direct flowto a |ine between the
first nodfcBPsaenisgvpiR hedgde mpupbtiddlost2 and to direct flowto a line
bet ween the second nodul e 512 and the third nodule 513. Valve 523 is

posi ti onedobgs)a fimtidnhdndor@ONREShSY shEIRAR: fdhRs 5P tbumdubevalkd s2and the
fourth nodul e 514 and positioned between the |ine connecting valve 522 and

val ve 524osiignsidetpeenitee infneah gpvace and sherinlgt @ the Bléer spvigre SP@ af thefittéen t he
fourth the: fi i i he |i
e A

connecting valve 523 and v ow to the
recycl e | isnerct endiproeides dohgolfthb dinedt dhvarrtd s link betimaér the first irmddlet5dhlend te00861 The

nodul e control, ass y 530 .incl.udes val ves 531 through, 53 Val ye 531 is
posi t | oned HOL BRI & PR Prato i s & iae HiftroshiBe SEpSHA BRI R R g
531 cont r ghsduld 10w ihel\see i fRRiohtd Hita AREIhEcRdd @it e (Be®aE thoTuluyile 512.
Val ve 532 is positioned between the second npdule 512 and the third nodul e

513. Val vend g fewyh: medule §|bapdimesifiersd beprren desdBisdomsaiinevaios Zrimdoaket hi r d
modul e 5 1§-24.V@’|al\(r§ 5988 AAnASh b NARA eQ:%%u}(@{%ﬂ beRiRch Ber HTI]%Q&UA@ 5 F@-ﬁ]d"%ﬂ@ the
s flow e third nodule

fourth nodule 514. Val ve 533 contro bet ween t 513
and t he f difihtrhodvbdiullSen8 pdsitidfel betwssd thedinp ogineriorgedlsehendh vilhe ST o uvalhe

Four th noddr EBEE G0k T FORE e AETLE ToElof o W Enlaf s Bk o

nodul e control assenbly 530 includes a tee configuration having three
oper ati ng [@pissl t | di&.mddalguoairdli sdsenibly 53 incladdsatab es 5 Dinhtdugh i5B4.| Welnt S3cont r ol

Cesertl 20 S A 8%, SRIA A Q4G LS T 5,59 0w e welve 20
assenbly 920 RffeehShefirs@abafe 5 AOM hd i@l mbdife SH U By Vg pbdiorkal Ve as
shown in FIG 17B. In position 3, flow passes
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 controls flow between the fourth module 514 and the fifth
module 515. Each of the valves in the module control assembly 530 includes a tee
configuration having three operating positions. In position 1, flow enters from the influent
control assembly 520 and is directed down through the module below the valve as shown in
FIG. 17A. In position 2, flow enters from the influent control assembly 520 and is directed
down through the module above the valve as shown in FIG. 17B. In position 3, flow passes

from one module located above the valve to another module located below the valve and is

restricted from communication with the influent control assembly 520 as shown in FIG. 17C.

[0087} The backwash control assembly 540 includes valves 541 through 551. Valves

541, 542 are in fluid connection with the first module 511. Valve 541 is positioned between
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fromone nodul e | ocated above the val ve to anot her npdul e | ocated bel ow t he
valve and is restricted fromconmunication with the influent control
assenbly 520 as shown in FIG 17C. [00871 The backwash control assenbly
540 includes valves 541 through 551. Valves 541, 542 are in fluid
connection with the first nodule 511. Valve 541 is positioned between 23
the first nodule 511 and the backwash outlet. Valve 542 is positioned
between the first nodule 511 and the backwash inlet to direct flow from

t he backwdbhiisbupéue bl adrtbeipgekwhsh ouflpy SMalvedddliepGitbned/bdtves thafirst 544 are

in fluid ctqi i t . 512, al ve 543 | Qsi i oned
bot weon ¢ RECRECH1 A Mok SEA0 AR Atk Brobd o pro@ialfsQiek ol g "
posi t i onedirltetatimers Il h&/abees 643] SHdditlie (bl 2oamdiidheith delsaamd madhRt5120 di rect
flow from

he ackwash urce t hr pugh .t second nodyl e 512. Val ves
bue bag B ST B R e P rree P2 R enelE Aty s S
posi ti oneds fsdiiaedbitieert At s oiPBIEe SiLBarAnke ﬁé&ﬁwa@ﬁﬁ&%&iﬁe&%ﬁrmw@é ve 546

is positioned between the third nodule 513 and the backwash inlet to

direct fl Gackwashiquiee upthronal fheserpnd aodplethz olghves #S, 6 ard imBeid cenBetdon
Val 547 .. BA8. i n. §;kui i.on Wi - . Val
al ves thh tﬁe ﬁlgﬁrn?odu[é § 13”%1\/%?%@ ?s%}o's%'ég% l;eelf\géfg%}é%] @H@ %ﬁe])dgg%b %n &’é alve

547 is positioned between the urt ackwash outl et .
Val ve 548 baskvpels diticon¥elvb sddsgositieedfhetwdeh thertbiddimeddd 41 hae thhBadhavashnash

inlet to direct.flow from.the backwash source hrou f.our nodul e
51° " vl vt girces S @ TR SR SRR BORE D mBlee B 5

Val ve 549 5us a0 Htideagskched wap e hert mbélle FRAW AvOI4T B pesitidiRd Bakicwasi
outlet. Valve 550 is positioned between the fifth nodule 515 and the

backwash ifeHrexmedle e the bk ashutieie Vabygdkhdssnpsiisnedlectupentthe Sugh t he

fifth nod ' 1 it ce and
val ves 54%#ﬁ%%§?4g%%@%%ﬁ%ﬁ%ﬁ%ﬁgggfh%%fggﬂg %P@§Bgmﬁg?hmgﬁﬁﬁﬁﬁﬁﬁegfgé f or

t he backwésinthgumtutad 1 4aSsdmes 539,540 ard i0 (8B comhetipn esth ulieefifftombdde SEssenbl y 560

i ncl udes S e sensor 61 thr h 6.... Pressure sensa jtors
the press Wragvei%ﬂg FRSHoped bg %%?Itge @#‘%ﬂc’%ﬁsé & ?‘?e‘ﬁg‘é H%c agké‘iutfeﬁgﬁ%lf’ggia The
pressure godifi@icdhe® cbetheeeih hbmld 5 Ir55nd fRciabier &b Inlang dirbe fRecmid ti¥odul e 512.
Pressure sensor. 563 nonjtors the pressure difference between the second

modul e 51Packiash wercermithrgugble fdthzacgluledlas Yabie Sséirasitiopead brswewdhs t he
pressure gégkt\ﬁglﬁ%ﬁﬁ:elﬁﬁ& VRIGE, 54'2?544:' '55&! 548 and 550. Valve 551 is a main shutoff valve

for the backwash control assembly 540.

[0088] The pressure control assembly 560 includes pressure sensors 561 through 566.
Pressure sensor 561 monitors the pressure in the first module 511. Pressure sensor 562
monitors the pressure difference between the first module 511 and the second module 512.
Pressure sensor 563 monitors the pressure difference between the second module 512 and the
third module 513. Pressure sensor 564 monitors the pressure difference between the third
module 513 and the fourth module 514. Pressure sensor 565 monitors the pressure difference
between the fourth module 514 and the fifth module 515. Pressure sensor 566 monitors the
pressure difference between the fifth module 515 and the effluent line. When a preset
pressure is exceeded in one of the pressure sensors 561 through 566, the given pressure

sensor sends a signal to a combination of valves to regulate the flow.

[0089] The effluent control assembly 570 includes valves 571 and 572. Valves 571 and
572 are positioned between the fifth module 515 and the effluent line. Valve 571 directs
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nodul e 513 and the fourth nodul e 514. Pressure sensor 565 nonitors the
pressure difference between the fourth nodule 514 and the fifth nodul e
515. Pressure sensor 566 nonitors the pressure difference between the
fifth nodule 515 and the effluent Iine. Wien a preset pressure is exceeded
in one of the pressure sensors 561 through 566, the given pressure sensor
sends a signal to a conbination of valves to regulate the flow. [0089] The
ef fl uent control assenbly 570 includes val ves 571 and 572. Val ves 571 and
572 are pagilichofied t(bzeivmemlsctﬂa@efszf fulhdrpeidessidy] bscastdispbaal. eV il ¢ 6TH ditdctze.

Val ve 571 directs fflu flowto a ter di scharge for further
pr ocessi ndlo™/9¢ it 18? (5?3113 GAPiFoBiEnt Yy rrgqyflgng %\ﬁ}:‘ﬁﬁ fIéltef astent Pk £ or

testing the fluid content and recycling through the filter system 500.

[0090] I n (peyopal 1thebwad dofafiloR BpaitidaNvalvalse e snd 2 @adp&?as BELwaPRN, as
they will be whenever the filter system 500 is in operation. Valve 521

di rects fIvownevst thetdiher systegy SAd i eperaon. Vplge ahdirgsts Hpshinteshg fisss mogple val ves
in the modyl g, ﬁl%tlﬁﬁlh n‘e‘ oﬁﬁéﬁ)'%e5%%@?‘%@56&{198@1109@%%3% 0 BreIrhf efa'lh ow

flow to pass downward t hrough ea ves In the
backwash cpomtwm]i t(adlwnbd)w tcﬁma@s dovehwead thesigb2ach ¢itbeghdi 825 Tdeaaives tmthé ly

bl o, ValP o ool ERBS 04T PRt Paadhip AP ereany o5 (BfEe <

restart flipobseloeier than derikteerAes@ feytitOashedda iy, tWdvd §T2tik opdﬁaaitﬂ ®©st515, the
di scharge fromthe fourth nodul e 514 naéMhOt be acceptabl e as product
wat er . Th@gdupteaten Falityor (sviasts spstag Sow SHYhept saceqseary rwhaﬁhﬁ%faﬁlpeeﬁ%% i's

bei ng bac Fﬁéﬁﬁf&%ﬁis m@@ﬁ&a}%@&Jm tﬁe*?oﬁfﬁﬂ#lbﬁlé?fﬁ Indy ﬁ@ctb‘éra@&g}aiafé RRRIAL on,

restart flowis recycled tThrough th systemb or a period unti
t he treat sdieh| Shusnthetlovwais gpady ticgdedwhie thgudthi mydule/hléris béing baqkwaﬂ@d fI ow

meet s thet(ﬁgegw;fﬁf% | e§15q§ge{5d§1 toﬁgra&')&‘é‘és'tas & Fsrr”e%'ieh%?:pg%h L gl oW

t hr ough ter Sys nor mal €1n enters the

top of theyskdni SO0 fopdpkeodntil tf&ﬂ&aﬁdﬂ%ﬁf&nééﬁf@%&ﬁeﬂiﬁzﬁteﬁﬁuﬂﬂﬂﬁ wuecessi ve
nodul es 512 through 515 to _Xlt theegitton1of the fifth nD ule 515 and out
the ef f | uliftted iR mectidhs Wegi éd WateeAuafts detioyels rpigtngd fo poren! dowp faeyg

pressure %%ﬂ&?sy%ﬁé‘h%@ TG il Ifoﬁﬁalw ke inddent SntEX AR ML rd RiodaR!si @S
accurmul ating 1nthe first nodul e 11, a signal is sent to indicate that the

nmodul e r eaflpassss thyaesbeashphige sKicessive matules 552 throgshrdd 5 toexpt e bagomb{ denat e
flowto t P fh T %Of%% 1@%91('1l out the effluent flow line to the water discharge.

[0091] When a preset pressure change across the first module 511 is exceeded due to
solids accumulating in the first module 511, a signal is sent to indicate that the module
requires backwashing. First, valve 522 opens to provide alternate flow to the second module
512 bypassing the first module 511. Second, valve 521 closes to isolate and bypass the first
module 511. Third, valve 531 moves to position 1 to isolate the first module 511 and direct
flow to the second module 512. Then valves 541, 542 and 551 open to allow backwashing of
the first module 511, The backwash flow enters the bottom of the first module 511 through
valve 542 and out valve 541 to the backwash outlet. The backwash flow removes any
accumulated solids in the filter media in the first module 511. After backwashing for a

defined period, all valves return to the normal forward flow position discussed above.

[0092] When a preset pressure change across the second module 512 is exceeded due to

solids accumulating in the second module 512, a signal is sent to indicate that the module
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512 bypassing the first nodul e 511. Second, valve 521 closes to isolate and
bypass the first nodule 511. Third, valve 531 noves to position Ito
isolate the first nodule 511 and direct flow to the second nodul e 512.
Then val ves 541, 542 and 551 open to all ow backwashing of the first nodule
511. The backwash flow enters the bottom of the first nodule 511 through
val ve 542 and out valve 541 to the backwash outlet. The backwash fl ow
renoves any accunulated solids in the filter nedia in the first nodul e
511. Aft errcpackhwaskiwiasigng. dfirsg valhe 53 hewvepap ipodtioral hndnal weehS 2 metves to Hositibhe

normal forward.fl ow positi Lscussed above. [ 009 VWhen reset pressure
Change acrigdsuie WEsRSRedls 202 SHETRE: BT By Yoe Bl 305 1B SERbdA ot 1 ng
in the secandswjuheadild] dpesicdlidly baSkw/hingbotheReicadhdhileat 21 fTge nodul e 25
requi res backwashing. First, valve 531 noves to E]?si tion 2 and val ve 532

noves to pskTashhlowentes the bpttan ot the sccepdbiadupdid drengb valye St pndequt pplygy
through thest i@, andu sutﬁ%_?:rheﬁ%ew&lh flobPleMBSesOh D ac ﬁ% A fo?'aéslin%@ﬂnéro

al | ow backwashi ng of the second nodul e 512. The ~bac ow enters the
bot t om of nhdikéa wmaboyedonddodedude HIL2 After baiw avtahy for B ddfizaddedod, allatklres reBuBtt o0 t he

backwash tlet.. Jhe ckwash flowr ves any accunul ated solids in the
filter n&g‘?%orfnﬁl 'igﬁ“éarsgggr?&“%%&’lsceusg%gﬁgo)&?‘t er backwashing for a defined
period, all valves return to the normal forward flow position discussed

above. [ 0Qe®@I3] WheWhen ppese prepsuesaiange ahen ge thicd oodult 33 ishixtabdabdudte 513 is
exceeded due,to sqlids accumulating . in the third dul e 513, ignal is
Sent to. i HeiHERR T Dot e e dibieie ot arhda e T Hemoyh Vo 523
opens to pERYksBacklvhinpatigrst hane 583 has fopibiite AReiHiEtlow IHhe YRAGSh&wid he
third nodule 513. Second, valve 532 noves to position 2 and val ve 533

moves to pédbynasting the girdyapditest3hSesoniralveodd movss ® pesdon2eaé valve 8% t hr ough

the fourt |8 Thi é%% ; : I

backwashi %gd??g?fétpﬁ)gu? %?F%Egn%%ﬂ*%&?f : u%ﬁsg:ibagé g\asﬁo‘?lﬁ%\?vggﬁt gtrf@rf@lhlg&@%et tom
of the thisidl TibidylvelvBsl 35t btoangH 5V abuetoSdl6wdndkvoushing wthe ehifiihoduwe § He
backwash qutl|et. The back f] ow ves an unul.at ed lids in the
Tl ter media R Erb R R A R A he Rre ErooB LSRG ¥ 08 B PPned
period, akhivyalyeshe bRkWash dulet NEheREIRRIsh ok WambvdslaaWaRQBluld@sotdisauss ed
above. [0094] Wen a Pr_eset E)ressure change across the fourth nodule 514 is
exceeded difar pedia in the third module 513. After backwashing for a defined period, all valves

return to the normal forward flow position discussed above.

[0094] When a preset pressure change across the fourth module 514 is exceeded due to
solids accumulating in the fourth module 514, a signal is sent to indicate that the module
requires backwashing. First, valve 524 opens to provide alternate flow to the fifth module
515 bypassing the fourth module 514. Second, valve 533 moves to position 2 and valve 534
moves to position 1 to isolate the fourth module 514 and direct flow through the fifth module
515. Third, valves 547, 548 and 551 open to allow backwashing of the fourth module 514.
The backwash flow enters the bottom of the fourth module 514 through valve 548 and out
valve 547 to the backwash outlet. The backwash flow removes any accumulated solids in the
filter media in the fourth module 514, After backwashing for a defined period, all valves

return to the normal forward flow position discussed above.

[0095] When a preset pressure change across the fifth module 515 is exceeded due to

solids accumulating in the fifth module 515, a signal is sent to indicate that the fifth module
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solids accunulating in the fourth nodule 514, a signal is sent to indicate
that the nodule requires backwashing. First, valve 524 opens to provide
alternate flowto the fifth nodule 515 bypassing the fourth nodul e 514.
Second, valve 533 noves to position 2 and valve 534 noves to position 1 to
isolate the fourth nodule 514 and direct flow through the fifth nodul e

515. Third, valves 547, 548 and 551 open to all ow backwashing of the fourth
nodul e 514. The backwash flow enters the bottom of the fourth nodul e 514

t hr ough vallyeedmit8s ackiwashing. Vdtheegbih fiftb ntddelelsd & kaveishindepehdntly Phakwhsickdwas h

fl ow renoves an ccunul ated sol i inthe filter dia in the faurth
odul o 51 AsdppREEHENR, B it 5 il S00 il Bl S MSAaokSSe B 1 o
t he nor malmddatasthefdrady opeIgdddl BTflckng GG SesuRIIMenay[ 0B hecWhalile as poaset
pressure change across the fifth nodule 515 is exceeded due to solids

accunul at i%gs VA ReOre rEramsatiPesegaily.avigpgpadiuls Y S deercludsdi (reifitatien t hat the
fifth modyhgessaOusihBy LRAMUICE IndBE KNAS TBGs bAKLAGAN 1t HGadd §1sts pgl € 515

can be independent|y backwashed wusing the follow ng steps, the entire
filter sydndmaBng indepandeatly.yhdradiaids mpdnsonpmvidedlof fotthe infloehy feed 3. becones

occl uded. -Effl uen rom modul.e 514 cept apl S t or as
vast o in 0 AR5 MRt Ard B IR SRR ERe B RS, e
filtrati olNexprolees®9| S50usidall ypaispiod ddckanchibfef datitthenddulct A5, The

backwashed. |f dule 515 js to be ckwashed i ndependent | t he val ve 525
opens to gﬁﬁv‘fﬂa@ﬁ?mﬁ}eﬁ&g@ %@t%?ﬁh%ﬁgﬁﬂ@é eéimb.rougﬁﬁ’éwff 59@@%’%0%&1%%5 to
posi tion Z4ap0hYBANSash/Jutlel. OBRDabRYdsE @lb%trEmB\}flﬁ.aﬁjf Edc iRl Blidslin-the fRFL

val ves 549, 550 and 551 open to al | ow backwashing of the fifth nodul e 515.
The backwediz ift hsviifBrmedule § He At backvaphing éor pidfiredmstioll alispbres tatwagh val ve

550 and o t] h renoves
any accunu ear{%gjﬂglggﬁ“l%gésaﬂ%‘g p%ﬂ@o;??i?{%‘é?eﬁgﬁg% aafé %: %St;gﬂglowag %@%10%{311113%%15. Af ter
backwashing for a defined period, all valves return to the normal forward

fl ow posi {0096] di dbumgechtabidove vaivedi7] rastiar doskd evd Ve HRapens/alallaved.

10096] During restart flaw valve.571 re s.closed and val ve 572 opens to
i on reisene iRkt B KT o8 b BRI PG P BRI P e ne
backwash eyalie sif Thefldw id Wastdaasl vdtembd & thd i€lubdtaved tsn@ShsRek @At thet urned to
the influent feed tank to insure that the roduct neets a defined water

qual i ty. Rrodest mechradleiingd wrisearalibs /e arsliicpeineS erstaptlow paripdsthe valves

are returned to the normal forward flow positions.

[0097] The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. For example, the quantity of modules and filter
media is determined by the specific characteristics of the particular flow to be treated.
Although the disclosed embodiments of the invention include five modules, other
embodiments can inchude more or less, such as two to fifiecen modules. The described
embodiments are to be considered in all respects only as illustrative and not restrictive. The
scope of the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes that come within the meaning and range of equivalency

of the claims are to be embraced within their scope.
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are returned to the normal forward flow positions. 100971 The present

i nvention may be enbodied in other specific fornms without departing from
its spirit or essential characteristics. For exanple, the quantity of
nodul es and filter nedia is determ ned by the specific characteristics of
the particular flowto be treated. Although the disclosed enbodi nents of
the invention include five nodul es, other enbodinents can include nore or
| ess, such as two to fifteen nodul es. The described enbodinents are to be
considered in all respects only as ildigiM®ti ve and not restrictive. The
scope of the invention is, therefore, indicated by the appended cl ai ns

rat her than by .th f oregoi ng description. Al changes that conme within the
meani ng and radgé%gwrgﬁﬁ%VEPgﬁﬁ?g'of the clains are to be embraced within
their scope. 27 stlofnMAuled stadkeliioh k@) of Y& QRRrCORP MoAhRncl@isSicreeh modul es
stacked on top_of each other, each nodul e including screen assenblies and
filter nmedsEmbipuddHisamsdiovahyiched bepieenthe sgrseamaspinadiest | uid | nes

communi cati ng fﬂl#gm@@k&ﬁﬁlwiemﬁ gf%v\fg%ﬂecﬁv wtﬁyﬂ,:dimmém andh a plurality
of control assenblies aSSOC|at§ w th each nodul e, each o? the control
assenbl i es i nclhpdiragy af cdngabissontdice agsesinad withleoah mpdiild erahgpfitie dontrpld
communi cation,wW t.h .a.. correspondin dule.to condrol flow through the

cor 1 o pondrrolibepfiaing RLEET By dRE a5 botng Bahid smneaish P8 o per abl
for sel ectcoi&dpyndi®ninb@hik t@nfrbLfi@y thiowgache dopdsdoading midglt; the flady s dnd | ow
through a series of nmodules, the forward flow passing thraqu t he screen

h
assenbl i edhs snBpkessmpliceoraabic g selecively gonte lingtiyd é‘hi?éhl‘noﬁﬁ]gdlllf@“% treat

an influent flow a,RyR&ITIN QLR a%@ﬂié%‘fhl\éﬁhllés,W@@%ar@hobvgﬁ%ngq%ugﬁ the
nodul es, the forward flow from a nodul e bei ng bypassed around at | east one

subsequent nodtheecicen tdsemblinein ene oédulpdien emtiandg the subpprsst thodwle todiealy
rei ntroduced i%l%ﬂﬁg9§ﬁgpent nodul e, and a reverse flow provided through a
bypassed nodul €. ’

a bypass flow to selectively bypass at least one of the modules, the forward

flow from a module being bypassed around at least one subsequent module in the
serics of modules and the bypass flow being reintroduced in a subsequent module,
and

a reverse flow provided through a bypassed module.

2. The filter system of claim 1, wherein each of the control assemblies includes an
influent control assembly in fluid communication with the corresponding module, an effluent
control assembly in fluid communication with the corresponding module, a module control
assembly in fluid communication with the corresponding 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 assemblics 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.
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2. The filter systemof claim1l, wherein each of the control

assenbly in fluid comunication with the correspondi ng nodul e.

assenbl i es
includes an influent control assenbly in fluid comrunication with the
correspondi ng nodul e, an effluent control assenbly in fluid comrunication
wi th the correspondi ng nodul e, a nodule control assenbly in fluid

comuni cation with the correspondi ng nodul e, and a backwash contro

3.

The

filter systemof claim2, wherein each of the control assenblies bypasses
the correspondi mhe ﬂmluy@eﬂwhf dl@mi 4) evhetdin @ BgonsheRgrerdiffiart@ial Eetbeé:rrhgodules

backwashed. 4. The filter stem of .c| ai further c
control as¥esEHF § Py ﬁlﬁé@? lte&nt%&lué%frfp?@le

pressure

Ahecontpliassn &e%%ﬁ%rff Iﬂobf @ssure

in each Oﬁw?aﬁﬂﬁggwhgéhﬂaﬁﬂé. The filter systemof claim4, wherein when a

pressure di

ferential between nodul es exceeds a preset limt to define an

occl uded nodul e, the control assenblies redirect flowto bypass the

BerPmBaiies> Ur ©

ne an occl uded
nodul e, t keceedni pmlset dssenidkiiesanrcedindeichoddlgthe dontrdlaescmblivs ediréwo floadkwash

t he occludlg e (éﬁ?Thg?filt r, s emof claiml, wherein each of the
control @gog? artole geduded a1y to the set of nodul es and the
backwash assenbly extends into each of the nodules below the screen

assenblies. 8. The filter systemof claim1l, wherein the at |east one
external val ve 7i Bhofileg aystepn olccdtiny lohetsin Greh whibe ppntrobpsseplhiesrraproridsd m 1,

wherein t Q?l ﬁﬁll# ﬁﬁﬁ: s&18 m%éﬁl@§ Qf@llthé/ @Jcﬁ%aéhsasse%btl)p gg&éﬂd@ ?I{t!) ﬁ? ﬁwrtl{eq*l%)

occl uded modul §. 1. iIHE, nll bEaisYS WA whtid {éure%{rgﬁt%e

di fferential between no u €S ~exceéeds a pres

met hod of |nf uent, conp providing I

uent

Sils, 10. A

owto a

set of nnﬁdbwshekaﬁha&mumhbwp of each other each nDduIe i ncludi ng screen
assenblies and filter nedia sandw ched betmeen t he screen assenblies;
filtering the influent by directing the influent through fluid |lines and
contr ol 8. The filter system of claim 1, wherein the at least one external valve is manually

controlled.

9. The filter system of claim I, wherein the at least onc external valve is

automatically controlled.

10. A method of filtering influent, comprising:

providing an influent flow to a set of modules stacked on top of each other, each

module including screen assemblies and filter media sandwiched between the screen

assemblies;

filtering the influent by directing the influent through fluid lines and control

assemblies operable for selectively communicating flow to individual modules;

selectively bypassing a forward flow from a module being bypassed around a

subsequent module when the module becomes occluded, the forward flow being reintroduced

from a previous module to a subsequent module; and

backwashing the occluded module by providing a reverse flow through the screen

assemblies and the filter media while bypassing the forward flow around the occluded

module.
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assenbl i es operable for selectively comunicating flow to individual

nodul es; selectively bypassing a forward flow from a nodul e bei ng bypassed
around a subsequent nodul e when the nodul e becones occl uded, the forward

fl ow being reintroduced froma previous nodule to a subsequent nodul e; and
backwashi ng the occl uded nodul e by providing a reverse flow through the
screen assenblies and the filter nmedia while bypassing the forward fl ow
around the occluded nodule. 29 11. The nethod of claim 10, wherein the
step of bypassilhgrtemeetigidugrelamnd () whdrein theestep of bgpassies theigieo tniadglet fhdhedr| ow

externally fromthe set of nodules. at one dul e and back, int anot her
odul o 13 IRR OhektE e o PR T B AES ioues Fe o BersiAthe 11 ow
ext er nal | ynhtber @&RNP! i shed t hrough control assenblies connected to a
series of valves. 13. The nethod of claim 10, wherein the step of

backwashi ng the occluded nodule further includes providing a flowin a

I ti I : t | f th
ower section gf "ﬁﬂ%ﬁn% &nggdﬂgg?%yﬁeg?ﬂ&e s%fb'i'gﬁeétﬁ% th fRREExiSaaliy QN of the

occl uded nodul e. aim wherei'n the step of providing
a flow i nascdmphehcdgbotgorpntrof asséneblmes comdesed wodieties dfsrabesonpl i shed t hr ough
control assenblies connected to a series of valves. 15. The nethod of
claim 10, wherein the step of backwashi ng the occluded nodul e further

i ncl udes provi dj.MEheandihodsfichib 10) SReEA tHrGtdpalil bedkvabiingtighcdtdddaastulone of
the nmodul es. 16. The nethod, of claim 10, further copprising nonitoring a

pressure itwiheaigluges pragdinggdinveia a lower seeionpk fhsngclyedmgdyle ygthroled ths n ¢ he

step of MpPL&LQEdHRE of E oBEREIYR&IidIr ther includes sending a signal to
control assenblies to redirect flow between the nodules. 18. The nethod of

claim 10, wherein the step of bypassing the given nodul e occurs prior to

the step of ba shi t u adul e. ~19. - Th h i.m 18,
wherein the st ?pf)‘w%?e nbe@% éisog Elﬁlglgtq ?u’e‘glge?(@rgﬁleﬁtt)%lﬁfg?og fdrllé% fsig& 1199 IOQJer géC%Hn
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.

16. The method of claim 10, further comprising monitoring a pressure in each of the

modules.

17. The method of claim 16, wherein the step of monitoring the pressure further

includes sending a signal to control assemblies to redirect flow between the modules.

18. The method of claim 10, wherein the step of bypassing the given module occurs

prior to the step of backwashing the occluded module.
19. The method of claim 18, wherein the step of bypassing the given module directs

the flow out above the occluded module, then back into the set of modules below the

occluded module,
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the fl ow out above the occluded nodul e, then back into the set of nodul es
bel ow the occluded nodule. 30 20. The nethod of claim 10, wherein the step
of bypassing the given nodule directs flowto a nodule having a finer
filter nmedia. 21. Afilter systemconprising: a set of nodul es stacked on
top of each other, each nodul e including screen assenblies and filter
medi a sandwi ched between the screen assenblies; fluid |ines comunicating
flow selectively to the individual nodules; and a plurality of contro
assenbl i es ass@di Hicodethwd ¢f dawH Onwhiertie thestepofdypashie g dergivenl modugsdiredisi es

being in icatio orrespondlng nodul e to control flow
t hr ough tﬁi %rﬂgg % EH@5M$£aT? &' fluid lines and control assenblies
bei ng operabl e for selectlvely controlling fluid in each of the nodules to

bypass a nndulﬁ n1an earlier . nmodul e around the bypassed nodul e and
rei ntroduci ng ket AELFYSim OMRTiSiiEsequent modul e whil e the bypassed modul e

i's bei ng backwashefd-mediles It}ﬂﬁ(eﬁ'ohtttﬁf of%)(cﬂ(ﬁﬁéroéacﬁ ke ddoludifiedcfled each of the
control assenblies includes an luent control assenbly, an effl uent

control assembligs and fﬂt@dmeéla@mdtwrl@ed astsiepbthy serpeh @Sentlié@k,was h control
assenbly, each

correspondi ng g%éﬂpg 8§§RS#18H$FF%%%k%U§¥en1o%ﬁﬁb) ﬁﬁﬂ? ﬁker conpri si ng
a pressure conhmhﬁdaﬁséahmylm@ﬁﬂﬂ&@&ﬁdnmednhhemﬁnﬁmﬁﬂea&mmﬁMdmmmtb noni t or
pressure in each of t.h dules. 24. The filter s of clajm 23, wherein
when t he ﬁFﬁ?E’gﬁ?Se HE gorpuncatigR aHh 2 cggePeadi Eé g@% "%C";?PFSL@‘]EWI imt to
define an tl% Hide dort@plstding hbRi& ARt Rl ASSAIBbHRS adsefbl&WeinglobOble oit he
nodul es. he filter systen1of claim 21, wherein each of the contro

assenbl i e§ela¢té'eb'r@mr@ibug flaidtin eash|of Yhetraodules tesypagta module Bemancarlive backwash
assenbly ex{i6Rdgodndt BPERe®huoblls aMPIH R uciBEM HobNE 15§ 5REARSSRIRI es- 31

while the bypassed 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.
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.
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26. The filter systemof claim 21, wherein each of the control assenblies
include a valve selected fromat |east one of a manually controlled val ve
and an automatically controlled valve. 32

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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