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wonvsnnias The present

A METHOD AND DEVI CE FOR CLEANI NG NON- FI XED MEDI A

FI LTERS BACKGROUND OF THE I NVENTION 1. Field of the
i nvention rel ates gener aCITUSL@7/003507
the field of liquid filtration using unfixed filter
medi a, and nore specifically to a nethod and system

for renoving filtered contam nants fromthese type
filter beds during periodic cleaning cycles. 2. The
Prior Art Various types of nethods and systens have

been used in the prior art to renove accumnul at ed
QORMEYROPANDIDEVIEE FOR CLEANING NONFIX®D NMEDLAFITTERS
net hods utilized to date generally have these conmon
processing steps: 1) providing an agitation neans to

br eak- up aggl orRAGKIGRGUND OF THEANVENEOMd

contam nants typically fornmed during the filtration
process, 2) flowing a carrier mediumthrough the

agi t at.dikeld ofithg/lmeention nobi | i ze t he contani nants away
fromthe filter media, 3) retaining the filter nedia
within the filter while allow ng contamnants to, flow

out, Hhripragent iventionrglates sema/ﬁe ¢he figld gf liguid filiration psipg)

?%ﬁxe? Q}"l{léﬁhleéita,a&ﬁ m&%%ﬁ&nﬁ&uy t&h ﬁiéﬂloﬂ afd bﬁst&@ AsteeREEng O
e (0] ow

Eligred a?rrtwama%ﬁ cffozr) e S Bpei lﬁf‘g b*’év %%egaw Flsapipg fysies-

Step 1, various neans are disclosed to agitate the

filte ja such as rotary bl ades and hi gh-vel ocity
quui%fﬁgqgm e U.S. Patent Nos. 2,521,396 and

3,992,291 / 3,953,333). However, both of these nmet hods

creat E R

rot ar ? @éus(}g&i e nBO%O ?@8#8‘%%23%%an 1 C a S e al or o tgt
rempyeraccunndaed mmﬂauﬁtﬂé igrcebedd emylar {iler medium. The
g'lleﬂn)dy ﬁinl‘%&i%f dhtk %Hﬁéi'allﬁa%e Bfe@éjétﬁﬁnb@bl%@eééﬁ&%§' 19%roviding

rty backwash water that nust ggstored and rec cled

£ pEtAYRn MeangiodEeakaup agglomerations aifiltermedig,and.gon
didafly ifdiehedRarfg tHA ol pro@ts, REHowing a clrdrinitglium through the

agitated granules to mobilize the contaminants away from the filter media, 3)

retaining the filter media within the filter while allowing contaminants to flow out,
and 4) returning the cleaned filter media back to its normal state. These four steps can
be condensed to the following: 1) agitation, 2) washing, 3) separating, and 4)

reforming.

With regard to common Step 1, various means are disclosed to agitate the
filter media such as rotary blades and high-velocity liquid jets (See U.S. Patent Nos.
2,521,396 and 3,992,291 / 3,953,333). However, both of these methods create at least
two significant problems. First, rotary blade systems often have mechanical seals that
require frequent maintenance. Second, the high-velocity liquid jets produce large
volumes of dirty backwash water that must be stored and recycled through the
process. What is needed in the art is an agitating means that does not require rotating

internal baffles or impellers and minimizes liquid usage.
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waeaem/ae4s | ush the filter

internal baffles or inpellers and mnimzes liquid

usage. Wth regard to comon step 2, the carrier medi um
medi a i's nost conmDNPETAUS2007/003507
clean filtrate fluid. I'n many systens, |arge vol une
storage of clean filtrate is required to provi de surge
capacity when the backwash cycle draws a hi gh-vol une

rate to flush the nedia during this step. Sone nethods
utilize the high-volunme watee jets to both agitate and
back flush, which is a conbination of common steps 1

and 2. However, such systens still generate Iarge
vol u i @yind r
r ecy g?@ %Q-E %( h @ g é’Z %1% g%tggg%§% s%El ? ﬁuslﬁﬁ Bilter

Predfads mogt qommmly r@glmrﬁlm flaidedn prawezssem, tkdrge fvolume
B8RS BleMOfil ltﬁ?et Bachuittd © ﬁ%@ldg klhrtgé éépﬁcm]— b«hén W@l’ga ash cycle

voi d havi ng have clean filtrate stora Vess

W&’Sﬁdﬂ%"%‘b’@e it tuflpsh the rneserquaag thissien mgthods utilize
ehectligts volliht hvatdi‘gétﬁ tb BoIh GEEIDih 28R fl3sh, SR i hicBMbRfation of
t he contta ‘ﬂ Irlfﬂromthefllter ,gedlalst pically
SORTORFept bt AU T SYFIEmaS st generais Jareh Vo Hmesof
bedwash Gqwid hanguel lenseared ahdrajael Bick eirdagh the pkdiess. Also, it
Sl OURLA M e LSl Bl AR RS e el o R nbdior
wleam SHealdn Fhis weuldmo@rhaaingb@baoretodrm Hidtrdte btoerge vosselsragd
ggtﬁﬁoge&'ﬁcﬂw ﬁpbeﬁ‘&ﬁc Backaasin % r?%m 3,953, 333). This

adds 'si gni ficant cost Size to the filter
since it reqU|res vari ous external conduits, vessels,

Va| Vewitdg£4 W &ilRba SIUR§ scBﬁBﬁ&{ of¥Re célntzlﬁl%agézi‘om the filter
ﬁcloses N, Lnsi t paratln

oy PRIEA TR Deims 1t S CamBghons Somerath o1t 2

slezging blleglbhﬂ, ;orc]:swa leirc]tﬁfnal hx’:‘tﬂcla fig&l I*fdulsihﬁ rwl’;’@?]@hﬁ’e rSpeésed larger
ed w thi e vesse ow fne fli

R AR e o108 R P oo v sl i mteria
bankita therfiter iao'hﬂjﬂ@@bc ith (Hatemt NbgBLQS?Z)tQmiB'Id 3,988,3B3)UThis

' Le u ui.d i s.a
Pﬁ[eﬂog gggﬂ@m? g&tt F) th?ﬁ eerssggr%r:g ltrrg lélrets H/g.{lotfsneé(gema(i
emﬁi@éﬁtvpsfpbdvaémstaadmtap@dnu iLy 8 Riténs Noe#B§ 5887 Hisclusels an in-
Elhﬁm&ﬂ)@ gﬁse?'ﬁx@ﬂﬁg Wi coftahdifants fdift the Tl thelifa by &lr&%dof size

hin the | ter_ housi ng
shghtly smaller than the filter medla size, contained within the vessel below the filter
media. That method agitates and slurrifies the media and contaminants by action of a
high-volume liquid pump. During this agitation step, make-up liquid is added to the
vessel at substantially the same rate that the concentrated contaminated liquid is

removed through the screen means while the filter media is retained within the filter

housing.

The present invention is directed in part, to a novel means of in-situ agitation
and fluidization of filter media granules to sufficiently liberate collected contaminants
as rapidly as possible and flushing those contaminants from the filter housing using
the least amount of liquid necessary. Other advantages that are inherent in the

disclosed and claimed invention will be apparent of those of ordinary skill in the art.
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The present invention is directed in part, to a novel
means of in-situ agitation and fluid ization of filter

waoradisaogsanul es to sufficiently |iberate coll eeCeas2007/003507

contami nants as rapidly as possible and flushing those
contam nants fromthe filter housing using the | east
anount of |iquid necessary. Ot her advantages that are
i nherent in the disclosed and cl ainmed invention wll
be apparent of those of ordikhary skill in the

art. SUMVARY OF THE | NVENTI ON The inventors present a
novel method of SHEMMARY OFIHRINVENIGGNoner at ed
contami nants fromgranular filter nedia. This method
conbines a low rate of contamnated liquid with a gas,
such Hee inventers presentadiovelanethedolinesity cleaning of agglomerated

édn%aﬁé‘iﬂhntg—h’oﬁn %r&hﬁé.rﬂﬂte? hleBRMThEs HEROEEHRGInESY I%vJ @& of

filter nmedia throu one or. nore radial nozzles
eAntapiaated leﬁmﬂm@% Juch @F akgEnafuraigns, (9arscats@ iedtingaream.
TS jetlind\@raas dRp er&dlhhhzlé fitteSIEdia | H‘Q&JQH:: aﬁ.enoe nioh@h : ll"]adlal
stre ri ses up rou e

'r%%tééglsneﬁfiawﬁa 4 e a0 et d s gt s Hiéciafial fgles a5 a bubble
dispirsioh néthin tag ghmdevxgtheqamngrsﬁeéda visehi wpaﬁrohbleme filter media, it

| r, medi tanul e 0
éfn?’% %{s 8¢ %ed qrea?c lareef ar%a%an P%ﬁf (T"&ei{%"oé? aggg"\ﬂ'%eﬁﬁﬁa t he
individud ﬁttcrahechpa@etslesafo difleddei dnt emobitirdisenalldihdomtaminant
ség%rgéréfl&‘g 6'?\%1#1@1@ nﬂé&ﬁhﬂ ?Jeg of {h%cﬂﬂgls }ntegxad %qfsetﬁu@ ng action

altatlon medi a oosen
ar@mdawwmwsafggkgﬁe Pﬁ@glaﬁgn of thegadia thdogser ancf webitizg h

édn%hﬂal&%gl%m\éﬁdt@ﬁé WithSut GRIWERA f3rhigh Ifid §dakt S&locities common
net hods. This nethod provides the benefit of

cl eani
'Slqﬂi‘)%fn% T pleanipg mMebRiSini nat ed process liquid in the
j et ti Tigfs sdetidprowidisthe Binefit 6Bl Rwikd&e me&xtfxxﬁrnaﬁeuqmd&gs

AT R AR REEISPT 5 5 o
dwingtaclobashegtlasti nant -1 aden |iquid water that nust be
RS s 4 AT GE Od l
¢onsaminanf- amumldr wiater Watinngy ba oenredessde Oahardilter cleaning
REMBLRTHS fabdel 1RfAld JIHAE Bhedd Lato V.S LiRfel thé ih@nfRB ihhiAGate
during normal operation, to provide sufficient interstitial velocity to mobilize
contaminants away from the filter media. Lower backwash volumes reduce ancillary
equipment costs and reprocessing costs.

This method provides the further benefit of reducing the cleaning cycle time.
Other filter cleaning methods flow the gas separately through the filter media to break
contaminant agglomerations followed by liquid flow through the media to flush
contaminants away. By combining the agitation step with the flushing step, cleaning
cycle times can be significantly reduced. Shorter cleaning cycle times will provide
improved overall performance of the filter system.

This method provides the further benefit of allowing optimization of media
cleaning cycle for a variety of filtering process. By adjusting the ratio of gas to liquid
in the jetting stream and; if necessary, the size and location of the radial jetting
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contam nants away fromthe filter nedia. Lower
backwash vol unes reduce ancillary equi pnent costs and

woepsaoedsi ng costs. This method provi des the ParTiisern7/003507

benefit of reducing the cleaning cycle tinme. O her
filter cleaning nmethods flow the gas separately
through the filter nmedia to break contam nant

aggl onerations followed by liquid flow through the
media to flush contam nants away. By conbining the
agitation step with the flushing step, cleaning cycle
tozztes, theolebming cgpié éémnmhmodﬁd umchde&wretﬁrf cohRRMmAE

(KA el gt R S e Boea e Ut her

benefit of allow ng optim zation of nedia cleaning

cycl elnfépl;reﬁ aréh\%BXm'f%Ith cEf_: tbé Iﬁlﬁblﬁlﬁ)élp{i gfa?lﬁﬁir m@%{laqqieys't | ng

the ratio o reamad
fescriadabatp WmPWinfzﬁlta\lelsmeam wd)whdhe tnhé\anmhnadmed and

$eldd BYURER) GiRo metb%us.ln%mermte@msb chmoaﬁ G REEOPRS Bud

broad vari ety of contam nate rat es
ngho

Fea 3 & ok Rert&g whighds wb%%mechamcal sieve, such as

wmgeantrem SlbtiteSpipd. fTI‘lﬂa rﬁé&nﬁﬁ&il%dav@ mwﬁdrasmaué}fthdnhﬁe filter
enti o | ter descri bed

B Bl o8 ol S5t Plack HAgLds o e kst onglspa ftge
mﬂsttlaa okttt pord while tHeetUtebgragulay aﬂey'et@ﬁﬁﬁ v\?dhliht the fillenhdiising.
e f.ilter. housin
D hdrre il HcRhoh % ohiib e fifhia ABFs Soaf joliP % "
eanopeied @&Ilstgbmvean@ucdhaa@al\m'g endvlows throgghathe Gtterphedia bed,
d4ysiRE BAMAG Blan R {65 &1 Qi ARE rRIBH S Lpb B i duhoBl o

dia granules so t as the process
‘F‘ﬁf’é‘ﬁgwe@ﬁefllter the cleanflltrate exits the

out | etvheR&hfrfeht RvdINSF dontdnfharf¥é ﬁ@%ﬁﬁedﬂ&ﬁ}lﬁ ?ﬂeaﬁl&@qinousmg,

vvlth t he ter housing. During normnal

?‘25 o ﬂk?&JHteah?watgéa SRR aadfaw&wmgrcaﬁlﬁawmtmt%k The
qmdduaamfafetr Relusing iths atsmgwaaxat Mlemﬁﬁhﬁﬁ} ofSveM$ spidd

h the
Rl Sorelbs AP eehghntionshe et HOBHIG d s s IBRQ0 st Alpvedh bestom
affthafitlerttied. sucdndoit onpipe hensffichi £ horechviah a Wi ction on the

(ﬁ.ﬁ;l&% 8{ tﬁ@ﬁlthﬁ(oﬁs&&% th%%(hgl nozz?\nt Bu%gge tl;erc?e%&%% c\§mclte hell N
controlled rate of a jetting stream flows through the radial nozzles, up through the
filter media, and up towards the inlet port distributor/mechanical sieve. The jetting
stream is comprised of a mixture of gas and liquid formed outside of the filter housing
and transported to the radial nozzles via the connecting conduit. The radial nozzle is
designed to create an optimum dispersion of the gas and liquid components so that the
mixture can simultaneously agitate the filter granules and flush out contaminates from
the interstitial spaces of the media.

As the jetting stream, liberated contaminants, and some fluidized filter
granules flow towards the inlet port, the mechanical sieve retains the fluidized
granules within the filter housing while allowing the jetting stream and contaminants
to exit the filter housing. The embodiment further includes a vent port at the top of
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normal flowto the filter housing is stopped and a
cleaning cycle is initiated. The enbodi nent filter

woausimg4has a single radial nozzle, or a pluratTiug2f/003507

evenly spaced radi al nozzles depending on the filter
housi ng di aneter, placed just above the bottom of the
filter bed. A conduit or pipe runs froma nozzle wth
a connection on the outside of the filter housing to
the radial nozzle. During thg cleaning cycle, a
controlled rate of a jetting streamflows through the
thadiltat howsitig] te aliow Prappeadqiag frotnthe fdttingestreamab ascapé pridtio

t i,nl et ort di stri but or/ mechani cal si eve.
lEf’ej g?’?cn%]l?esfttrgcé‘mal? cr%tr"?ﬂr’l sed of a m xture of gas and

liquid formed outside of the filter housing and

transp,gy,ra%ﬁo#%gaé 1.&&?&’{11 ed18 % etﬁegétﬁ\(é{b%a%oa%g%géd {3 Agitate

condul t nozzie 1S creat
ush heantamioanss from thhBlterdousing shauibaisetestaddn eertoyntstor

hB#s1dviR %ﬁﬁd&aﬁ:oﬁ@&lﬁéd&%&@ﬁ%%xﬁ \@mct@ﬂ@plfob&efa UnfifoFm

granules and flush out contam nates fromt

3srdispetsiqn withia thecliquidiand sybstensial goveregeof E'-,hej.lé‘F't‘B Algeam across
the Trr%ﬁm bddi dpsusakaibnC @) badguRdRNedicaPid veRBRy {d éJdpQ:'letﬁg media

éﬁg g agule flow tqQwards the 1.nlet port,

CRQFFieE & breple lpgeq contaminant ﬁ%g'?merﬁa?rzse@gf*mree@s Yelpgiphto

flinidizE iahd &gltdwtl&mi@ha/@'hhlﬁesagﬁd)qf% lﬁ)@qhhlﬁ liqﬁtdm&ﬂerﬁtuh&am
ng-: nt exit. the filter o The

'g'o '(])‘% drjl‘fa”f'yu q}eﬁaet SOt %W‘%V‘fﬁ bg? ‘he top

ofthe filter housing to aIIOM/trapped gas fromthe

jettifg 2 Thd R)c é%hﬁf nc%zgleg St xWth'ltEplngsin§ gguld

to nornm oper at | O
beoselestash tp Hecquet for e fgtlwamcmmieu@@as t(é’) a@ntdaanebmmu of the

fehu@un{em 68! AEIfIRPbeY drés2e iR aﬁ’nB Int.ﬁrrmmg Shiftl- R of the
selgféed to account for the

B G i oG Spepasind oo R B SER A Qilessiongugifo the
wmducfema mwm‘ tswmbgm tuélnsaﬂé SutPBwWohtac R thdBotionfiotitt Ecnd
ﬁf ant i.a k J ﬁ% stre m acr oss t
'Hﬁc 2B devc‘?rt8§ eag ’ed'ﬁ o P% g ﬁﬁ‘g{e’&te\‘}é Pl gas
velocity to expand the nedia bed in order to break
| ar rations uate
ver oc FENER B R0 AR Ra i ShintpReed i BRFRE G i
@pdra@xs)foau:gqum&cohtaqun@tsm atbadof granular filter media, other uses

within the scope of the invention may become apparent to those in the filtration art.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional view of a non-fixed media housing, which forms
a part of the present invention, showing internal members used to carry out the medial

cleaning method herein described..
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nmobi | i ze and carry |iberated contam nants away from
the filter bed. The nunber and | ocation of the radial

woaemiies4si t hin the filter housing shoul d be setewsem®7/003507

to account for the follow ng considerations: (1) even
di stribution of the jetting streamacross the filter
bed cross-section and mnim zing "blind-spots" or the
volune of filter nedia uncontacted by the jetting
stream and (2) close enoughtto the bottom of the

nmedi a bed so that the nozzle outflow contacts the

bot t oftGo @ti$ kdrizooval sevticlvd viegadcrass ¢heefiltay holidagdinimetes,ivwhieh

Rk h&& & mggwsgmqmehﬁ&ﬁ %ﬂomg %ﬁ@@rl'nb@} ggﬁ%@,&on of the jetting

I nvent | on een sumrari ze
mleapp@ﬂfatamglefwwmmmgtmxﬂpammnmfoﬂd om a bed of
granular filter nedia, other uses wthin the scope of
the invention may becone apparent to those in the
filtration art. DESCRIPTION OF THE DRAWNGS FIG 1 is

a vergig;alis §ﬁ§$d-@iﬂfblns1\6hﬁ\§éc?fonﬁ \{"ﬁ{" of FXE 2 e{ﬁ%ydﬁnentt as viewed
s oLns a part o e present. invention

E ﬂ*%gﬂqem%r%éﬂw ﬁﬁﬁﬁ@fe"%eaelt dhisisy Prolyides fithesdetal of

the embbdichefeprositdadn IG. Zescri bed. . FIG 2 is hori zont al

sectional view across the filter housi ng di aneter,

which forns part of the present invention, show ng one
enbodrife ftis ptwi cdrossisectionahdey sintilangp thazshoes in FI@. 2t with
f Vv ifold..FlG
@,Q?écﬁ%{l?,t% r eeB(c:fh'gda ug %)btr?g sec&%‘ﬁgftﬁ\lt;?ee@vﬂgfg%i eét' gEfOIA
wamberns skaing gn oltemetd 1gcation efrbe radéid nofales fof usetie tie dresent
hQusiong vessel . This view provides further detail of
t he enbodi nent presented in FIG 2. FIG 4 is a top
cross-sectional viewsimlar to that showmn in FIG 2

but WIG) stshews adétalied) Qﬁé’el-ﬁﬁmehﬁ@ﬁdl Qibw &5 raBRPHSzRH its
aI | ed W tE)aP&%outl et eve mani Iol d nmenber s _show ng

SIPpaeRisy ines reignd o theinuler sesss 106 therradiak nogzlp
mhkafmgematal miovien bf e jetfigstreamStisinshetnddele ahd @i effect the

Jtemn%estrgamnﬁgssclmo e ﬂundses\lllvrrgtfmdmg tﬁed Ingzlzl nozzle and its

FIG. 6 shows vertical cross-sectional view of an alternate embodiment of the
radial nozzle where the nozzle plates are modified to enhance uniformity of jetting

stream distribution and reduce media plugging of the nozzle when inactive.

FIG. 7 shows three-dimensional, top-side view of a furtheAr alternative
embodiment of the present invention where the radial nozzles are located underneath
the filtrate outlet sieve manifold members in order to provide cleaning of the sieve
manifold screen as well as the filter media in the housing during the cleaning method

described herein.

FIG. 8 shows an alternate embodiment of the present invention where a

plurality of filter housings, each incorporating the internal members required to carry
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subconponents. Dashed |ines extend fromthe annul ar
space of the radial nozzle indicating general notion

wohodasheoz4et t i ng stream fromthe nozzl e and t hepefrfuseio7/003507

the jetting stream has on the fluids surrounding the
nozzle. FIG 6 shows vertical cross-sectional view of
an al ternate enbodi nent of the radial nozzle where the
nozzle plates are nodified to enhance uniformty of
jetting streamdistribution and reduce nedia pl uggi ng
of the nozzle when inactive. FIG 7 shows
Otktrtb@elelinimméthndiht;remo {3-iscaiporatcd into bnahdrisohtat filter housing
\4 i i nventi on where
?#%E%Q@%%Vﬁﬁggg § %@%P%gg é&%%%th the filtrate
outl et sieve nanifold menbers in order to provide
cl eaning of the sigy Kﬁﬁhiﬁgﬁ as well as the
filter media in the ou3|ng uring the cl eani ng nmet hod
descri bed herein. FIG 8 shows a alternate enbodi nent

of t hneﬂafrﬁ@emm Ny 8F1ieP Veséd108s muedraé@fdrwusqﬁ 4 bld B of
hou5|n |ncor oratln t he internal &%ers

C
graguler fg'aerfraf%&a? g dHt H%usa}gelaﬁmrfgswews@ V*fﬁé?l&aﬁm&ag 1
eltipaidqu ngﬁe@ dnd IHWI:(; ﬁékﬁlgh mltlllel' @ineAbeshdllshfes BAVEEsTihs may be used
I ndi yi dua artments I ntern .
BRPPEHET Srsedd ik efiinle SR sich oS aR aion, T SR Bler Ritermedia
12 miag be ams i nu:hﬁbelr of mlatenigtsrchdsed bhged Upon shenghasacteeidtickdf the

ﬁgms AR d .ngdttﬁé Fﬁ%gﬁ%gbf{ﬁh%oéwﬁn%ﬂsh%%hg\%ln Bﬁwacer

essure-rated ves pSol
eﬂmamm/évsph@h:égﬂ drppiets and sqleis couigmiziantsharpawlatgd lack walnut

SRRk g{é%omonﬁeuéﬁ ed pad 14 A)Jlstpégovgfﬂ{ee?l ertbgﬁ Il@ kd ﬂ%bigk foom

gperation of ‘the invention ran
fos thedipdiie “"5??9“‘ Ghing the lsaring pysiat BrTitibs vedessiesd sk geurse, tht

aOduith e fibPKASIng maytieGilioéd fo Bohfiring Mebed BEerthhhihefi Ry
and t?e properties of the contam nants. For filtration

er containing suspended oil droplets and sol i ds
contan1nants granul at ed bl ack wal nut shells are

co mm.ﬁl‘ey filte esseﬁﬂszﬁ aocx%cil aes 181e§ str%b ogalge.; lﬂé %LH:EOH of

12 to provide room
@dm;qmnaﬁgd figeit dromi an wtéthortcendmdamdshsp@ckmgahe tiquid sabstdniially

uniformly across the cross-section of the filter vessel. A backwash outlet header 22 is
also installed in the top of the filter vessel for receiving flow of jetting stream and
liberated contaminants during the cleaning cycle. The outlet header also contains a
mechanical sieve means 23, shown here as slotted pipe or wedge-wire where the open
slots are of a diameter less than the smallest media granule size and prevent any
mobilized filter media from escaping the vessel during the backwash cycle. Although
this figure shows separate process fluid inlet and backwash outlet means, many inlet
distributor designs combine both process fluid distribution and backwash extraction.
The description of the inlet is exemplary of a preferred embodiment and that other
feed inlets may be utilized depending on the characteristics of the liquid to be filtered
and the contaminants contained therein.
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woizbiasanomMessel

any suitable filter housing may be utilized for
confining the bed of granular filter material. The
10 al so includes inlet distribuPOT&IS2®7/003507
for the introduction of contam nated |iquid from an
exterior conduit and dispersing the liquid
substantially uniformy across the cross-section of
the filter vessel. A backwash outlet header 22 is also
installed in the top of the §ilter vessel for
receiving flow of jetting streamand |iberated

cont apicaniso Stk 98 ol hei(ﬁaso EBJT-/H%H Ltachid greQHézéggﬁlcal sieve

header al so contai ns a nmechanj cal sieve nean
16803 shavmhere potletrd RIPHY Wideaetitre Afteraasiing thraugh the filter

B&E RheSdi18dned Httatéxi@ kb ﬂmatvegsel @fsugh lam)ﬁehﬁ. $ (tPéht @ﬁbe The

ulLe size and Y y nobi | |zed filt
el B isSe Spegstn h o S theomaTlpst e paechagamle
dipadeter sd\lttian the@edidis Sethingd in@ids iiaesSe? Bafingd SpePdtRAES S
fluid inlet and backwash outl et neans, many inl et

di stributor designs conbine both process fluid
di st r FEG8.i lomd 2rstiowaa plvaa ty eRktadat hozxles 415hﬁvndgs0ﬂét$)jdsotsblow

C}Jol?t i t 6&?@%13%'1’1% 319\]:65 f {enrbf)l Iy g&?%oe;vn na?&% 2, the
mchfmca& hlamcm@m F.X) 1Sc99rrmhsqcmf t’purq wedge-winescileehs forming a
erdds-biped Btick mga@ntm {0 e&m@%i oﬁ1h ?l‘ar&éagh%le]s A Splaced

shows an out| et header a

Huthe spaoesbetvygenhe frur wchmwlemw in shesquglet wm [

. %ur&@ G tobe whderdioo o BrRSSIKIE iR rt%hthhh@e Eizb b&d sﬂ%Sg of the

cleaned filtrate exi |ter vessel throu
Pﬁtgetaﬁéﬁ Meges and "?%B"%‘?eéeﬁmd*ﬁﬁ @076# rawlgyed il He 5?%8@" on
tpatiameer ofthsfimdribensingian the smallest filter nedia
granul e dianeter so that the nedia is retained inside
the vessel during operation. FIGS. 1 and 2 shows a
pl ur allhe sadid nozathis 4D shown ineBIGA) 1 land 2 age cmnt;irséd;of m&thonzontal

pﬁélﬁéﬂ‘ r%ﬁ:@ sﬁagu\ gg%q 1%'2:9@%% ﬁ%d'ﬂ%%u%i‘ﬁ&ﬁ%ﬂ ltlﬁ:j tream ﬂows into
H”éam?r gwdiaded guting %le Gleenmg cwele. Rhelgevationof Q@rre@nbnozzle
baudrvo @slgv@faﬁarmﬁﬁﬁglg%l&“ &hth Ii'l‘?t-,’f\ﬁﬁ{om tafl etnwfﬂsthe apechamcal

Confl guration our nozzl es are
sieYhpines 3 1a many Siltseyenesdn ﬂeqw*éoﬂoauvesmé bpachis é‘rélled yiithasolid
mdterial, sich Rrdir or EQREMEE, up@d the bottom of the mechanical sieve pipes.

This solid material acts as a support base for the filter media granules during normal
filter operations since filter media below the mechanical sieve pipes is essentially of
no effective use. Normally, the radial nozzle outlet voids are placed near the bottom
tangent of the sieves pipes 33 so that filter media near the base of the tank can be
contacted by the jetting stream. The placement of nozzles near the base of the filter
media bed also allows the jetting stream to clear the openings of the sieve slots of
possible media or contaminant obstructions. For applications where contact with the
media near the base or jetting of the sieve is not required or desired, the height of the
outlet voids of the radial nozzles may be elevated above the outlet manifold so that
the jetting dispersion can penetrate to the full extremities of the vessel without

interference from the outlet manifold or sieve screens.
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course, it is to be understood to those skilled in the
art that the size and shape of the outlet sieve neans

wanastioe4nunber of radi al nozzl es enpl oyed wi | PCDAIS2007/003507

dependent on the dianeter of the filter housing. The
radi al nozzles 40 shown in FIGS. 1 and 2 are conprised
of two horizontal circular discs spaced-apart to

create a void through which the jetting streamfl ows
into the filter nedia bed duting the cleaning cycle.

The el evation of the radial nozzle outlet void is

shown approxi mately even with the bottom tangent of

the nechanical sieve pipes 33. In many filter vessels,
the bBheisHingsysan, deawissdofia mixtute af linuid aasdpascremixed outside

6@&1@ filte housingis a3l W he Qe{dlél QBE{I@ Laa d(')ﬁdﬁl%g hﬂn?@csntdgmls

g t he nechanlcal si eve This solid nateri al

igdhedrayfigss @ salght %«‘r Seﬁﬁ'@“‘f‘iq“ﬂ%“r‘e"n@(ﬁ RiPgy P03 eihons

fhiiiih £ Bowe AdLorinkd b ®fo tRYRPIIrcMASdise BRI hdLfe. Medi a
bel ow t he nmechani cal sieve pipes is essentially of no
effective use. Normally, the radial nozzle outl et

voi dsFarmogplfiltecebssed sizes shewh di anz; &ngeaniial @bzAldypladed Ve the

th t fi I t
L A
siteecripesnwillgiroyide a_dease}tn Ea;yroynkie cmeoff thehjettihg lstream theatighout
te%IRE B& %nggéﬁ.gﬁédq eI'He%t%xlapgxtéitrtg @mcthQTné:iagﬁﬂ nct)ﬁfes disperse the

openi ngs sl eve s 0SSI
Iestneafrermris PisBaninget whby thegste a,ﬁ lete and mwrmetp‘é outside of

ERAIRE howidg byl the fifBdiprafis? 2 f['h&r'&?or@ aﬁ@baande %Meeg iffeaking the
| e esi.red

eve | not requ t he
Haierfs?sfi% fsredeh il go e?TdE%’F%%“%fE? nw@g%noémf’éamles
advossahé hﬁsﬂ ld:t'dss-tsedmﬂ fif l@igély&ﬂqdebtﬁﬂn éf R ohdhits. MDhe inventors have

BB SR BFIE bR bk B e st of
approXivlatelot.5 36 8 Vet bgaraloadiugfrem;the bozaly centedin®) The number of
E&Hﬂbrs ﬁ)grfeggeﬁ%s p‘é%ﬁteh' Eoe?]u%gm}xﬁaqw c%vémﬁe 93380 85';% ﬁﬁﬂe filter

out3| ousli n I's carriedt
wlawhﬂmwz Iptacementof temdatles @5argqlh idictaterhbiuéross-sectidnahn
yinhfigy drawi ng as a straight pipe segment connected to
a pi pe 90 el bow turning dowmn and connected to the top
circular disc of radial nozzle. For nost filter vesse

si zesFrNQWMAoWE thelplacedentloTie S1aQ1i8) of HOZALEfordts AfeBRsdeNcross-
secgon in relation to a vessel/nozzle centerline radius R. This vessel nozzle radius R
will vary with filter media type, filter vessel diameter, contaminant loading, and
contaminant physical properties. The inventors have found that for water filtration of
oil and solids using black walnut shells, an R 'value in the range of 25% to 36% of the
vessel diameter D will provide adequate coverage of the jetting stream for effective

media agitation cleaning.

FIG. 4 shows an alternate location of the four nozzles shown as dotted circles
42 rotated 45° fro_:)m the positions shown in FIG. 2 and located just above the
mechanical sieve screens 33. By rotating the radial nozzles in line with the

mechanical sieve screens and elevating them just above the top tangent of the circular
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proxi mte center of each quadrant formed by the
cross-shaped outlet manifold and sieve pipes wll

wonresilde4adequat e t o provi de coverage of the jeCriusgno7/003507

stream t hroughout the filter bed cross-section. The

| ateral extent to which the radial nozzles disperse
the jetting streamis predomnantly set by the rate of
wat er and gas preni xed outside of the filter housing
by the filter operator. Thergfore, the bal ance between
increasing the water/gas flow rate to each radia

REE ZbrRer! the JGliREStdath Wilfhadt BRAEasP Ee%r@éjéfql’nteﬁggeﬁl:ee jth from the

acr oss the VeSSGF&CTOSS sectl on
Sfevesserni dBis lqgasiop maynfos p:samfd%éwmn dessablestbaﬁlmr y

asamabmvme ﬂﬁ%heﬁﬁh@%fﬂ%@%nia%%dtﬁ@cdméﬁh %J@sr e uet%f

ﬁ i on  of &Sprom mat el .5t feet later S

I media depin ang tiechlics mediioes et ted Bafugshe Apeningssf the sieve

istreersaghd bageMOE dﬁﬁjaﬁeﬂzgl&rbﬁtnﬁﬁt ‘&Jllinh-\ézg%’eﬁremﬁlmnzed since the
er, vesse

CrQoss-sectio

AR phibe jefSos iehils FigErdsy sotetvigy the sieve
(scr@asmsmbensm alay ©gcardh dther drhiadiderth shwévii. he pl acement
of the plurality of nozzles across the vesse
crosssection in relation to a vessel/nozzle centerline
r adi udl@matimgly, assbewh imidigk I7cthe satial noRlen thay baplgceditielow and

fali hﬁe@rwn'iﬁeﬁ“: BulidtRfove blbdR's 0 Yl?a% fife é{ft@ih ? E@éaﬁ{ corﬁc%riﬁ_ﬁmecq Wihtact

| oadi ng, and cont am nant §S|c
PiRe S $o5RPRS foi 20 slean BHenimedin an ¢qn|tfmm@ris afayofr¢m the

aﬁde Sﬁdnlmk% ThisHzAL dkntd Iy Sdisiklesred ?tpso?tlé/@p“@atioﬂs whcre

f}g %gtﬂe of 25%to 36% of the vessel dianeter

PYB08 ofkhie, HaYR sereens i\ efuitpd ‘%Pg‘faﬁfémF%‘Ptaf"r\‘gdé'terséea’ﬁwstG?"S for
ebiitaminaueremotialaand 36 flash HWhyn@ aitidiGthatth4 have HEENE 188ged
wntthl rpate éocatl on of the four nozzles shown as dotted
ST el EE SEBC YT W RES f r om t he positions shown in FIG
2 and |l ocated just above the nechanical sieve screens

33. Byt 0 pav4 les in

nech aﬁ?‘f’: a% ngcllvgkgae&n@ F éﬁasl %an lgs'gtcoﬂtﬁnlpﬂaz%yu f "3'5'6\%5 for
tdh?ée‘F'@E thedintimgistredm ¢ ke widiab u¢zatess zempusedaxig tof ¢iscular plate 50
hfd h b@t@bnﬁ' th&AR M%tle f51 Ry @vh‘iéﬂ%nl SpBihg 48U [9&06? for connection to a

interference wt romthe sieve SCreens

conduft transpaiing the jetingstspa to phe npgele- eeh ¢isgvlas Pfaéﬁ is of
{didnie@dr D. The nozzle plates are spaced apart by a gap h, which can be of variable

dimension based on the size of the vessel, the filter media being cleaned, and the
Jetting radius desired. The inventors have found satisfactory performance for a nozzle
gap h within the range of 2 mm for small filter systems to 30 mm for large industrial
filter applications. In general, the gas diameter h should be smaller than the smallest
sized filter media granule in order to prevent said granules from plugging the gap
when the nozzle is not in operation. The diameter D of the circular plates typically

ranges from 100 mm for small filter systems to 400 mm for large industrial filter
systems.

In further reference to FIG. 5, as the jetting stream flows through the void
between the plates and exits the outer boundary of the plates, the jetting stream
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applications where the majority of the contam nants
collect in the first few feet of filter nedia depth

wanastiloe4fi | t er nedi a does not tend to plug thecT/us2007/003507

openi ngs of the sieve screens. The benefit of this
arrangenment is that "blind-spots" are mnimzed since
the vertical novenent of the jetting streamis not

i npeded by contact with the sieve screen nenbers as
may occur in other enbodi mangf shown. Alternatively,
as shown in FIG 7, the radial nozzles may be pl aced

ReésSiYe AdHeAly &&%QOWI:& _f R GIRH %s@él The s withif %ll%@(% %ortion

t g¥ the jettln stream cones i n direct contac

JPLpE s%%"b&ﬁ%‘s?&%ﬂ"u@ﬂs high-velogiy, bebhle dispersion extensing
my &HviThE hsm\amwfnnﬁ MIGT\EaﬁhS‘el@sh@@ @thlQQ:Qmes:r hA $ thO&iing

ientation referr me appljcations
AR Ty e aen<Gr 85 G e Eher el pisss Bia within
abe 4res a-ombltha nazz)eltwcltdn&tes sleoven BAIGEH A theddur@adiashBdNmmes with
r toy any t . have -
ggrgg/ég)l\ tl?egeq,d Eg’ ng ?lﬁ tXatiog é 'Eg IP? gﬁl? gﬂ‘gﬁﬁﬁ@ gr_non,gltgf hguxd
@ﬁ%toah@pﬁggetmm can bewsduded, thbehye raduciop tlenpleailiedibye of
t &3 jetting stream The
A8k LK FhR éqJn@ﬁg & n@&&f a&%?&égg?% I ng

radi al nozzle 1s tco ‘ p circular plate 50
and a botton1C|rcuIar plate 51 into which an opening

52 i s ot asphidatd ik iHRAMNIBE hikRPrdsOurd fi t ing
t he #’et tfjj_ﬁ{]gfzttreémto hlg Inl}‘(]r)zzl ef%%ggwdglg’r%g'lg}?g aatne

jtendgpeyg medip to pack intoAhe ¥oif space betiyesn sheplatgs afthe radial

mpzde grapinto, thefetidy Skamanadit. VﬂUf Gl@h@wﬁi HRBFHaRoRAs ed
e |

f. th
ek G PowR SR PR herhe et e 1o
Heattem fpéatn 65 B?abdlsfe@tdmﬂq/pqckmgdntmalﬂm&)zleﬁrouﬂeﬂtﬁﬂidd&;y@éﬁbglh
YhésSieB ob 6 nichelh Bh of il oeAAl, TR ozl wisEho Y BHEER el

Iarge | ndustri a |ca
gearinethat is pemprissd of amerewing ssqmulrw ubet lsmhll@'rtharhamoudm

$87zhi A2! TRE Gperel 'al\& Rbn- Pﬁgilé fQJeQGHh% té plg{e%r Wﬁ%ott?rﬂ plate 65

prevent said granul es m pl u e gap

ﬁ&?f}%*" the jgBing;sieyp clegtingtre rad vm eqn the plateswhen jetting

de&l@ W iaitiaRdAras eﬁﬁﬂ@dnﬁﬁaln{ $ho'WANS €5G fd 158 HOGs Wﬂn‘;l@fh SO &6
filter p¥ denis nmfor |arge industri al F’ter
that is comprised of a cone extendmg away from the underside of the bottom plate
and into the conduit opening of the top plate. The axial center of the cone is aligned
with the axial center of the conduit opening to provide more even distribution of the

Jetting stream throughout the radial void space between the nozzle plates.

In reference to FIG. 8, an embodiment is presented wherein several filter
housings, containing the internal members described herein for carrying out the
cleaning method and shown in the previous Figures, are placed inside a singular
horizontal vessel 80 and separated by a plurality of dividing baffles 84. Note that for
clarification purposes, the component numbers of the embodiment in the figure is
shown for one chamber and it is to be understood that each chamber has identical
components. Each filter chamber contains a process inlet nozzle 82 and a process

outlet nozzle 81. A plurality of piping conduits may connected to these inlet and
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systenms. In further reference to FIG 5, as the
jetting streamflows through the void between the

woheisasoand exits the outer boundary of the pl ateas2dohe3so7

jetting streanpressure suddenly drops to that of the
filter vessel. The gas within the liquid portion of
the jetting streamforns a conti nuous high-velocity
bubbl e di spersion extending away fromthe nozzle shown
in FIG 5 as the dashed stral ght lines. As this
jetting stream noves away frgmthe nozzle and into the

htllett QB%JZ@F@&? go 'tﬁat ﬁ{%lﬁ?gesg hﬁ may ot\'{gi Eg éagﬁ cha egerar O ngel In

e no clrcul The &P
a&bmé’dtelr,u aerge fluichpracessing vohmtehe aémied Wighasit esjuirig a large

GGt R tddp neizlésng bk nﬁs@a[lﬁalto Lisgid :ﬁe jgﬁlﬂglégLerQ as might

|iquid added to the jetting stream

PREsEE i meélrrﬁ'gort Veresgwiedout ing single Mgekf&aqtmhl i qui d

M@EkratiVdlg (B SiPRERon@its'BRARERS teRYamb&§ mﬁﬁ Bk id6Ad écptﬂ§t the
ere nay be a

I hi filt h
e he Porea foBaoneiash caribeen f S FEncio s piew
pateremay bb ed\rhhﬁafge@xdsa’_f'l;e&&&]ch &Hdgﬁbeﬁ ROALAINE a ﬂi’ﬂ_ﬁ:‘ﬂ;rﬁgﬁbcﬁm e that
hetting stkeam condyi [ shows a nmodif.ied nozzl e
b AP e AR R Retisbiag Pl gt B B BppRes B pefrals RS pe of
@ltatrmaagemetnt,gm amolrgrodj gattinghsureamirequiet! t® brepk-ap and mobilize the
EMﬁxa &ethg @fé@\ PQ k&& th g%@ v ngcltzlkgep%#&%nﬁlg t& gé’lc% Qamber

by wei ght pr sure o ia o nozzl
heriintigz e clearisgcyle. a tapered plate spacing that |s
conprised of a narrowing section H that is smaller

than the outlet height H2. The tapered and

non- pHyis prepent a'e'égt'% thejgtting ﬁtrmﬁewm ta the radiet rageies inside

ﬂlegtlﬁlr ﬁ&s&ingQ cet'ﬁh&deﬁto}'f]' B %rd-ﬂn‘i:teld@ﬁ'ezﬁﬁ bﬁﬁﬂ?ﬁbt@%lﬂ @lgs ad¥8iquid

adi al_ voi en the ing cycle js

FRMEdp Sgeh "?ﬁé Eopby w? ﬁ%@mm@ e il ol fgader is
d lscvurcis]:c oftp pressarifl gab ahd p&ss?m{zﬁr hqm?lt Eaichasftﬂ;:uae stﬁéﬁhﬁﬂdwmgnto

e om e and

Pl BBl HER A o § BRP LR o IS el ot
thfat this diltevererater cainjagivstithiratk of ges aast lighid flomting toche nérzles.
gﬂgéi'gtas QREDs AEk Jo%ﬂ?%&e\!d geo leé’ag n g%%@ér, Qﬁl haR gg would

EJettIn stream roug Ut the ra
b@@m@@ﬁblp horrRgenqnaicseaspes; the liquid source typically used by the inventors

is the incoming contaminated process fluid.

The amount of liquid and gas flowing into the common header is largely
dependent on the overall size of the filter housing. The inventors have determined that
approximately 9 gpm (gallons per minute) of water per square foot of bed area and 0.7
SCFM (standard cubic feet per minute) of gas per cubic foot of bed provide adequate
performance for cleaning black walnut shells filtering oil and solids from produced
water. Converting these values to a common volumetric units gives and typical value
of 1.7 cubic feet of liquid per square feet of bed area per standard cubic feet of gas per
cubit feet of filter media inside the housing. This ratio will vary to some extent based
on the size of the vessel, the number of radial nozzles used, the size and volume of

filter media being cleaned, and the physical characteristics of the contaminants.



In reference to FIG 8, an enbodi nent is presented

wherein several filter housings, containing the
wono@red4s menber s descri bed herein for carryi ngComs2dhe03507

cl eani ng met hod and shown in the previous Figures, are

pl aced inside a singular horizontal vessel 80 and

separated by a plurality of dividing baffles 84. Note

that for clarification purposes, the conponent nunbers

of the embodinment in the figye is shown for one

chanber and it is to be understood that each chanber

fmrer&s nt isQxﬁher&@S@ﬁlﬁ?ﬁﬁrﬁeftE@SBer&t’idntcﬁ‘rthlg%@% hn&oigfa@'u%g

process, i nl et nozzle 82 and pr.ocess ‘out noz
§P "%“bﬂj’r%s SESAMyFates;to) Pﬂfgmt?@ﬁ'emqn‘é%'a Rigpnipg Ay partprmgnee
Nﬂﬂ&%lhiﬁh% HEMBUNESF CoRRERAE® §uid Rerhdifth th}Qns%@& ®8S
fluid may flow into each chanber in paral% I'n such
ICYFMR%&r | a large fluid processing volume is allowed
wi t hout requiring a large nunber of radial nozzles to

be installed t.o ensyur a uate et.t vVerage as
oy gt Tyt nisEs GBF Py Y5 SE bbb P B fprS merety
exeraplaiyngidethhtaageus médnsang emsl&icatn@dstmym émpebyed to kary out

e T Y Y

chanber in a series manner. Such a fIOM/pattern may be
advant ageous where each chanber contains a different
medi a type that has a unique affinity for a particul ar
fluid contam nant or particle size. In this type of
filter arrangenent, the anount of jetting stream
required to break-up and nobilize the contam nants
during the cleaning cycle may be varied i ndependently
to each chanber to optim ze the cleaning cycle. In the
present invention, the jetting streamflowing to the
radi al nozzles inside the filter housing is conprised
of a pre-m xed stream of a conpressed gas and liquid
flowi ng to each nozzle froma common header. Connected
to this common header is a source of a pressurized gas
and pressurized |iquid. Each of these streamfl ows
into the conmon distribution header through a contro
el enent and netering neans such that the filter
operator can adjust the rate of gas and |iquid flow ng
to the nozzl es.
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However, any inert gas would be applicable. For

weeersmisr easons, the |iquid source typical |l yrasas2®y/003507

the inventors is the incom ng contam nated process
fluid. The amount of liquid and gas flowng into the
comon header is |argely dependent on the overall size
of the filter housing. The inventors have determ ned
that approximately 9 gpm (gallons per mnute) of water
per square foot of bed area ¥hd 0.7 SCFM (standard
cubic feet per mnute) of gas per cubic foot of bed
provi de adequate performance for cleaning black wal nut
shells filtering oil and $MAIMS from produced water.
Qoiutgini:i ng these values to a conmon volunetric units
gives_and typical value of 1.7 cubic feet of liquid

per sduar eArBEhodef isging centaminantsfeomia liguidsieam ising a of

gﬁﬁuﬂeﬁltéﬂmwm&%@ﬁmﬁx@d WithirSd hdRHethdviry fgﬁnfepﬁo RUBHRY-
8?‘ % owll vary to sone extent based on the size

tegtion f‘ﬁ“ee“nWHﬁ'é'r" the conteminpnts gee firstagglompratedhen the

sirfaze @R ChtM@thtHﬂEpa@fas drobidethe ?iﬁtgﬂ FambduhdPeRodmesty r@mvﬂ@ €

@ﬂﬁ?k characteristics o

iRARMInepihYLhe steps ofi | s understood that part of
the operation of this type of filter is adjusting the
liquid and, gas str rates to.optimze the nmedia

cl eani ng cV‘g ﬁ'& offaminated Auidientering thechonsingint
of contaninated Iqu|d renalnlng for disposal or

recycling e understood that the foregoing
descri pti o??'%ﬁ!vwf'ﬂ%a VR eIeHNg strepmt earpprised bt myxfurefa

piosdurized gawﬁd niqaikdsuentlateljctiaincanSs SM¥taRPalBREAY @persed
%@%ﬁﬁ h the.intent of the inventors w thout

Sfrﬂ‘?dd% scope of the invention. CLAIMS W
claim 1. A nethod of filtering contam nants froma

liquid stre usi ng a granul ar fi . medi um cont ai ned
within a h‘gﬁ@rﬂ‘ﬁfngﬁ%‘?ﬂl ﬁ'é‘gﬁ ear"i‘lf"%é E‘i’f?‘gc%‘ﬂim&ﬁméﬁ‘m'@a
supctined petlet pbitdisidkaheRsusingher ei n t he contami nants are
first agglonerated on the surface or interstitia

spaces around the filter granules and periodically

renmovi ng ceasing flow of the jetting stream to allow the cleaned media to settle
to the bottom of the housing, and

reestablishing flow of contaminated fluid into the vessel.
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col l ected contam nants by the steps of: interrupting
the flow of contam nated fluid entering the housing,

web@hizhi ng a flow of a jetting stream conpr Peeasef07/a03507

m xture of a pressurized gas and liquid such that the
jetting streamis substantially evenly dispersed

t hroughout the filter nmedia, withdrawing the jetting
stream and nobilized contam nants through a screened
outlet port inside the housin ceasing flow of the
jetting streamto allow the ¢ eaned nmedia to settle to
the bottom of the housing, and reestablishing flow of
cont arj nat f|UI into the vessel.2. The nethod of
clai m &rthqd of claim ], whersin the steg of pgatlishingw flofw of a
jjetting: Bgeant rsetaﬂhér%oﬁawlgéa&ff conpri sed of combining a
controlled rate of aliquid with a controlled rate of
an agitating gas in a pressurized conduit external to

the fi | | t er cbmuﬁi.ﬁga cdntrdNeDRtd dMAiduitEwith b b Aol T52 3F an
into ilter $ l%lf“tdlstrlbutlnﬁ the jetting

& ‘%‘éﬂ% g “ba mea%wf: Fxamal toihe SRerdionsioet ed v t hi n
the filter nedia such that the jetting streamis

subst anti al evenly distributed across the filter

housi ng cr 5‘?% SROHMG %Weﬁg'g SR kRLP HiSAltT heysingn 2,

wherein the radial nozzles are conprlsed of a C|rcular
top plate a.circular bottom pl ate, aced apart to
create cyli f'fg?l?“@gg thedPUing FigRAghio AR kRl f“@t"t‘}%@es located
smmmemlmmmedw suth Maethp|etiry SHRHMAGE sdbaﬁéhﬂalﬁevemtdﬁﬁl.buted

{etrs] fgon ected to a conduit transporting t

g FF AP 8ssur i zed source. 4. The

mst hod of claim3, wherei n t he spaci ng between the top
and bqgtto | ates u 0 or between 2 mllineters
and 38 ni |m|I‘IR g}og o%cﬁqn wherem the radw?nozzles are comprised of a
circular top plate and a circular bottom plate, spaced apart to create cylindrical void

though which the jetting stream flows, with one plate member having a central

opening connected to a conduit transporting the Jetting stream from a pressurized
source.

4. The method of claim 3, wherein the spacing between the top and
bottom plates is equal to or between 2 millimeters and 30 millimeters.

5. The method of claim 3 where the top and plates are of equal diameter
and between 100 and 400 millimeters in diameter length inclusive.

6. The method of claim 3 where the inside diameter of the central
opening conduit is equal to or between 50 and 150 millimeters.

7. The method of claim 3 where the spacing between the top and bottom

plates is substantially equal across the radius of the cylindrical void.
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wonowitacaser | ength inclusive.

5. The nethod of claim3 where the top and plates are
of equal dianeter and between 100 and 400 mllineters
6. The met hod oPcCtiuazow /803507
where the inside dianmeter of the central opening
conduit is equal to or between 50 and 150 mllineters.
7. The nethod of claim 3 where the spaci ng between the
top and bottom plates is substantially equal across
the radius of the cylindrical void.8 The nethod of

cl ai m 3 where the spacing bdween the top and bottom
pl ates increases with radial distance away fromthe

axi al _.centgr of the plates. 9. The nethod of claim3
wher e8t he Thpmpthad of plaim 8 wherethe sacingibetyeea thejioplagd bottom

pRE@Rcrédawith eadmms%wh@aﬁﬁ&ﬁfm@&iél%ﬁt%ﬂgﬁ:ﬁ? hié‘?es

tendency of the filter nedia to | odge wt
cylindrical void when the jetting streamis not -

flow ng. 1Phe hBRotBF bRl 9iwhetedhd® @hﬁaﬂb@%{g&%imeta

stream flow n hrough the condui{ openi one
Sl Threrihion (s hpHem 1ot G mben th edvn orerviengy of the filer media

& Jodgd RithikAecyIMAAGA VBl WikntREjeRinp iredth & fot %mﬁ%’. and
a distal point extending away fromthe surface of the

ot her plate nenber along the common axis of the plate

menbet® f OThd Mehed BPchis whﬂeggtﬂhgaﬁﬁrﬁﬂbwﬁ% tRfouie
ng stream through the radial, nozzle an

jetii
J&?’E{"F‘i ERIPRG NPt BlEmber santactse dividinssione having p sircular base
eormiabigd tdube othet Plateibhbeahe aliswd Edint ddendiiLawBt HOH uef
c%galfmg V\hg{Fe he di sch r%e hei ght of, the radial .
St eE e e plaftmiRbe Ao ithecqmimen.axip g the plpte members for
teducing hedrawlict gresstiedoifitie jBfting Bireadd thrb\hdhéidia} hozzle and
f:{.@eg n@gk@m%eg%&%% The net hod ?f claim?2 where
distributipe the flow of fheiFtis strram mare Fyrghsthpusinthe sylindrigalaids
and 10 gallons per mnute per square foot of bed area
i nclusj ve.,13. Th t ho f ¢l aim.?2 ere the rate of
gas a ided The ‘f'ﬁ%ﬁggﬁf“ﬁbg 38?’8& ﬁ”§°"&€ﬂv‘!\}}§§t ot the gytial mogzles
sheova diar tehse ofthe filterliousitig icedubtofod BElo@f thé ilid-pointRE LR of the
' chlgrsnbl\{ee. %d4. Th(g nmet hod of claim2 where the jetting
é%?ea L SR Peld of a

12. The method of claim 2 where rate of water added to the jetting stream

is between 8 and 10 gallons per minute per square foot of bed area inclusive.

13, The method of claim 2 where the rate of gas added to the jetting stream
is between 0.5 and 0.9 standard cubic feet per cubic foot of filter media inclusive.

14, The method of claim 2 where the jetting stream is comprised of a
mixture of a gas and a liquid in the ratio equal to or between 1.0 and 2.0 cubic feet of
water per minute per foot of bed area per cubic foot of gas per minute per cubic foot

of filter media within the housing.
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m xture of a gas and a liquid in the ratio equal to or
between 1.0 and 2.0 cubic feet of water per mnute per

woaais/10624bed area per cubic foot of gas per n RATAISPW®I/003507

cubic foot of filter media within the housing.15. The
met hod of claim2, wherein the anount of agitating gas
i ntroduced into the radial nozzles produces a
centerline jet velocity exiting the nozzle of at |east
0.05 neters per second. 16. deep bed filter
conprising: a housing defining an internal space for
containing a liquid to be filtered; a bed of granular
filt eES..rrEdTﬁ’e lﬂé@g@éﬁg%ﬁpﬁ'mréin the h{'¢ a&%i%&a%tintroduced
connection an I'stribution neans Tor recel Vi a
i therreialinoazlps pradurean gerprding jeb velpeity exidng the gotzle of at least
6053t patl deYonidni fornly across the housing cross
section; an outlet connection and extraction neans for
means for discharging filtered liquid fromthe housing
whi | e16.et ahegigbddrateg camprighg:fi | ter media within the
housi ng; at | east one radial nozzle, or a plurality of
evenly spaced radi al nozzles, within the housing
| ocat ed neahouslig defihing tan draemelcdphaafonasht&xing adiguito be

., said radial nozzles used for dispersing a
controlled m xture of gas and |iquid for purposes of
agitating and fluidizing the granular filter nedia
during a rggeng 4 ael LA [ sed
within t heghousigﬁ%ﬂuﬁfﬁﬁgﬁ%‘ﬁgﬁf%gq‘?ﬁ%%ﬂ?‘? ol ed
m xture of gas and liquid to the radial nozzle.17. A

filtering & Rkessnb&ion MARVEENLOR AR AR Sivispended
caonpri sing the steps of:

inaliquid to .filtered, co ) >
1&?%&‘?@3 '“a“’ﬂeaag gfsﬂlﬁw&ﬁ% g} iqiyl oStk YA Formis 6HRes $hs
Bousing dradsseaiodeep

an outlet connection and extraction means for means for discharging
filtered liquid from the housing while retaining the granular filter media within the

housing;

at least one radial nozzle, or a plurality of evenly spaced radial nozzles,
within the housing located near the outlet connection and extraction means,
said radial nozzles used for dispersing a controlled mixture of gas and liquid for
purposes of agitating and fluidizing the granular filter media during a regeneration
cycle; and

a conduit disposed within the housing for transporting the controlled

mixture of gas and liquid to the radial nozzle.
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bed filter; passing |iquid through said bed of
granul ar nedia to renove said contam nants there from

woabdsaoe24ng filtered |iquid passed through sai #Cbas2@ndo3so7

directing the sane out of said tank for use;
periodically interrupting filtering of said liquid to
renove accunul ated contam nants from said granul ar
filter media, by a cleaning process conprising the
steps of fluidizing and agitgting the filter nmedia in
said tank using a jetting strean1conpr|sed of a
controlled mxture of a gas and |iquid dispersed

subst gt i alal fyirePing ProbedsTHORAME cbn@mﬁdahg%hsﬂéﬁ@éﬂn 1R to

g Elurallt of radial nozzles I'nterpose
¢ filtered pgamiprising bR ¥en§Pfan outfl ow of Iiquid and
contam nants out of said tank through said separator

openi ngs; d venti accu ted jetting gas fron1the
t ank spacegjlsl"?sﬂ}g attl‘fq?’g rubﬁ‘frd“ i3 et tank pQ asteiforn a deep

Bedifk¢r; bed filter conprising: a primary externa
housi ng containing a plurality of separate chanbers
where each chanber defines an internal space for

cont ai ni ngpassing diquitl tiyoaghudaict bed dftgeanuiue diediaao demove said

E&fShHaRE ferl RGMLD to be filtered; an inlet connection
and distribution’means in each chanber for receiving a

contam nated liquid and distributing that liquid

uniformy aQleess mlf@e@mﬁ@séssé‘dm&ﬁ.gﬁ%&.h'be&lanm&uhéﬁIe

connectjon and extraction means for means for ‘eac
SHEG Rt sYH Bkderdsegi ng filtered liquid fromthe

chanber while retaining the granular filter nedia

within th
t t epe(::r?| %waﬁy interrupting filtering of said liquid to remove accumulated

contaminants from said granular filter media, by a cleaning process comprising the
steps of fluidizing and agitating the filter media in said tank using a jetting stream
comprised of a controlled mixture of a gas and liquid dispersed substantially evenly
throughout the filter media from a plurality of radial nozzles interposed within the
filter media;

inducing an outflow of liquid and contaminants out of said tank

through said separator openings; and

venting accumulated jetting gas from the tank space prior to returning

to normal filtration;
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at | east one radial nozzle, or a plurality of evenly
spaced radi al nozzles placed within each chanber for

wdizepane4ng a controll ed m xture of gas and | i garas2007/003507

t hroughout the granular filter nmedia during a
regeneration cycle; and a conduit connected to each
radi al nozzle and extendi ng outside of the filter
housi ng for receiving and transporting a controll ed
m xture of gas and liquid f use during a

regeneration cycle; 19. The'tfilter of claim 18 further
conprising a plurality of conduits connected to the
i)l etAap LAIR): 68 i ons of each chanber for
aIIovm ng%lﬁééh contam nal?éed liquid being filtered to

flow through the plurality of chanmbers within the

f ilter ho%ﬂﬁar?'ekﬁﬁfal hdus@'cBhtaRling4 pl'ufhlﬁyeéﬂ s@ﬁaratgghambers
aim 19 re the contan1n

PRS2 HamBEr dagBet BT, P FORATIEE P Sisrany e

mbdinhad fecaivihguhiiquid folte filieasdage particle size of the

granular filter nedia in each chanber decreases in
each subsequent chanber in the direction of flow
an inlet connection and distribution means in each chamber for

receiving a contaminated liquid and distributing that liquid uniformly across the

chamber cross-section;

an outlet connection and extraction means for means for each chamber
for discharging filtered liquid from the chamber while retaining the granular filter

media within the chamber;

at least one radial nozzle, or a plurality of evenly spaced radial nozzles
placed within each chamber for dispersing a controlled mixture of gas and liquid

throughout the granular filter media during a regeneration cycle; and

a conduit connected to each radial nozzle and extending outside of the
filter housing for receiving and transporting a controlled mixture of gas and liquid for

use during a regeneration cycle;

19. The filter of claim 18 further comprising a plurality of conduits connected to
the inlet and outlet connections of each chamber for allowing the contaminated liquid
being filtered to flow through the plurality of chambers within the filter housing either

in parallel or in series;

20.  The filter of claim 19 where the contaminated fluid flows in a series direction
through the plurality of chambers and where the average particle size of the granular
filter media in each chamber decreases in each subsequent chamber in the direction of

flow.



