FI LTER CLEANI NG HEAD FI ELD OF THE | NVENTI ON Thi s
invention relates to self-cleaning and manual | y

w@b@anest2di | ters, in particular to filters usiPQI/EL2004/001162
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suction head to clean clogged surface of a filter

el ement. BACKGROUND OF THE | NVENTI ON GB 1485989
discloses a filter with an outwa¥d-fIOM/cyIindrica
filter elenment which is cleaned by three axially and
angul arly spaced rotary nozzles. The nozzles are
axially elongated and spring-loaded into contact with
the inner surface of the filter elenent. They are
connected by a central duct to a solids discharge

val ve, which opens to atnnsphere so that the pressure .

out si de the el enen Y )A_sqﬁq H%ADhrough t he
filter el enment opngsI;Ete the nozzles. duct is

rotated by a notor so that the three nozzl es sweep
axially overl apping sections of the filter elenent.
Nozzl es are spring-loaded at each axial end or in
their mddle and are novable in radial direction. Each
nozzle conprises a clothreinforced phenolic resin pad
}yth al wall of the filter elenent
Sﬂ%e In epenggﬁ$?§ spring-1 oaded. GB2157964
descr 'T*Pﬁss &LiohefeIWeE hoasetibicafiingc ahd frnhinedilybetbyned dilters, in
a deV|ce ackwashing the filter body by reverse
Iphﬂ%tﬂ:ir td eﬁlferir, tusired af i;uﬂtxd)n head to arlean wlagged suréace of a filter
il ter body. The device includes a rotary coaxia
skshenish duct for renoval of the backwashing fluid and
a few backwash heads (nozzles) pivoted by pins to the
backwash duct. The backwash heads are el ongated
BAGKEGROUND'OF THEINMENTIONt he pins are al so
parallel to the filter axis. The heads are biased
i Nt oerGRyBIEINIWdisbidshe o ifilteer withdgn smdvardréliow @plindrical filter

tresl)éralléﬁi/tl Yr;g:c%bnggélea?r{qdégg .tﬁ%@@mﬁ%& %lfjla @g&'&g&] Eﬁ?"ﬁ%dsr‘“%‘}? nozzles.
(;l'r dg]ul & M fﬂn ge co(?éob 1§z-|1(éja§} Lb] I?Ig(rgggvm c’hwﬁh the inner

(‘Sﬁ{fa@éj%rf the filter element. They are connected by a central duct to a solids

discharge valve, which opens to atmosphere so that the pressure outside the
element causes reverse flow through the filter element opposite the nozzles. The
duct is rotated by a motor so that the three nozzles sweep axially overlapping
sections of the filter element. Nozzles are spring-loaded at each axial end or in
their middle and are movable in radial direction. Each nozzle comprises a cloth-
reinforced phenolic resin pad which engages the internal wall of the filter
element and may be independently spring-loaded. k

GB2157964 describes a filter with a cylindrical filter body and a device
for backwashing the filter body by reverse flow of the filtered fluid, positioned
within the filter body. The device includes a rotary coaxial backwash duct for
removal of the backwashing fluid and a few backwash heads (nozzles) pivoted
by pins to the backwash duct. The backwash heads are elongated parallel to the

filter axis and the pins are also parallel to the filter axis. The heads are biased into



filter body and a cl eaning body (nozzle) novabl e al ong
the cylindrical surface of the filter body for

W@ b@anosTgo same by suction. In some of the enmboPCTEHIRIG 001162
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the cleaning body is nounted for both |inear and

rotary novenents, resulting in scanning the filter

body al ong a helical path. SUMMARY OF THE | NVENTI ON A
filtering device has an inlet for raw fluid com ng
engeserhérgh vattertat i fikepresiyusech ghapuupet rotaryf inavemedt of the
fluid, and a filter elenment disposed between the |nle%
backwhsh duet, dhe haads swrgest thesikier Ppadi, dhe RIR} BUERE absorbing

with an.inlet chanber bounded by an inlet surface of

tllﬁég‘fl??l%? PSR CON T he inl et surface is prone to
cl Oggleg 44545 aNdlsst e F’ gﬁ%%? ofCsedf-cleafitsle ﬁ"l@ér%'@ﬂh cylinder
e incom ng raw

W th In accordance with t

RS ol 'd?MeeDblleQﬂmgtHlﬁ!ye(nloSzlleb ;movabit alongeh@ Dybndtetaﬂ surface of
for the above filtering device. The cleanin hea

thenfilies dody foasileaning sameoby Isuctig sl §0rn@ tthg embodiments, the
MQ@@Q%%&%@E&&@S@?@%%C%P SilaEY nfprgents Tesulting in
Srinyihg HC R PEN BndepeIREbaLL 2"32%""21:23{%2

inle surface paral l el thereto, and can clean the

oW g SigatekOF T DS EERONT o T he ori 11 c6 under a
fLZaSLA'J?ﬁ SEoevies e ApBLEt AP 160 COPEE &%%Fr bih gperative

TG b’ R fRrsdl RRC AR AP BN, FipSedbetmeen the

ethe'lT%ﬁH Ak QI ehé 'ihl%t 1§iﬁ ffﬂl@@,coﬁﬁﬂuﬁlb@tlmimﬂe ahsinlet chamber
nmovabl € to maintain, during scanning, pernmanent

doninded blyednnidet sunfaceiafithe dilteh elamérstand the dnlst serfaeeis prone to
|ateral flow fromthe |nI et chanber .diregtly .into.the

slogging bysuspensed partiglepr ey cHede %@15@ wath e igeoming gy fluid.
di st bet t. |

ur 1 a0 AEPTdRoE RATCRE RERg. TheTRly, BRHS I8 o flfing head
;fﬁf ttﬁ@al%@@ﬁit@ﬂg? GeficRaghe c?één%é‘ﬁ&&ﬁ@bﬁ i8édh basis and a nozzle

OW ng per pendrcul ar novenent of the nozzl e wth
MasPAsYy rheurtbé thereeh. Fhe heazale has an deifidecdafiriedtiai it ¢he orifice

per manent contact. Preferably, the npveabl e

being connectible to a low—pressure outlet. The cleaning head basis is mountable
on a driving mechanism so that the nozzle can scan the inlet surface parallel
thereto, .and can clean the inlet surface by means of a backwash flow passing:
through the filter element into the orifice under a cleaning pressure differential
created by connecting the orifice to the low-pressure outlet.

The orifice is compact, with largest dimension at least an order of
magnitude less than any dimension of the filter element along the inlet surface,
and the nozzle is movable to maintain, during scanning, permanent contact
between the rim and the inlet surface so that lateral flow from the inlet chamber

directly into the orifice is essentially prevented despite variations of distance

between the cleaning head basis and the inlet surface during the scanning.



joint conprises a biasing neans urging the nozzle to
the inlet surface. The noveable joint and the biasing

wOore@as0gIkd ow t he perpendi cul ar novenent of t heP@DH20&4/001162
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within a first range of distance relative to the

cl eaning head basis; the filter elenment has deviations

of the inlet surface within a seéond range of distance
relative to the cleaning head basis. Preferably, the
secondheangezle duay bg mbentedaenihegleasinguisidabasiaiblyya moveable
within the first range. Mre preferabl the mddle of .
foint elewviae psmpndieuiar mvgmqnamfyt%ﬁm M Fespeet {1y the inlet

shithts 6 agto eaBin s RrmERocenabh ety e gnoveable
i . .
e e R A S

a tel qigopgoveably jominent ithg biasingonzdamst allowe theeguerpendicular
basis. The b|a5|nﬁﬁneans may be one_or nore springs

pnnca;eemqmqftaeamz within adisprangsi ondispanica ge@éiaﬁitgﬂhe cleaning
with the tel gescope joint. .The .spri . ef |y 1S4
biea basistteriiet Biepisit es (5r ions optaf afsphPTade pipinye second
t e [ ' i . fi
Bt o eSO, 211 gL L ooty e secon
trﬁh’%éjoaﬁﬁﬁg e seehfingons kibsrdntfaliyt Reithimayhe ofist | smge. More
at Teast one annular w per nounted on the head basis
soefasatily, thiepmiddlparftthorseobnd hangsoisz4ubstwiiply éntthatmiddle of the

slides past the sealing ring. The annular w per may be
ifHstegnae- Wi th the sealing ring. Alternatively, the

teles [.Qi nt, ma i sol at ] .

oy P3RBT Bl R, S S Bl R fplted fom e
%ﬁgsien*a%a 'gap?élés Wi {2 rhlien@idhel ifRHe bhdhvash fivwnt ed on

t noveabl e nozzle. Preferably, the orifice rimhas

cont adh asrhbBedinhers vfttharldningkeady thé neveabkeajoimniser telescope

preferably less than 4 tinmes the orifice area.
Poiat eonnedting e mozzlq tethedzead Basiss (e biasing meapympeyhs one or

oSt R s s SRR STRRC RS Sl it e
telescope joint. The spring preferably is preloaded.

The telescope joint is preferably isolated by at least one sealing ring
tightly and firmly mounted on the head basis and tightly sliding along the nozzle.
The telescope joint further may comprise at least one annular wiper mounted on
the head basis so as to wipe a portion of the nozzle surface that slides past the
sealing ring. The annular wiper may be integral with the sealing ring.

Alternatively, the telescope joint may be isolated by at least one elastic
sleeve with one end tightly mounted on the head basis and with the other end
tightly mounted on the moveable nozzle.

Preferably, the orifice rim has contact surface less than 9 times orifice
area, more preferably less than 4 times the orifice area. Preferably, the orifice has

a substantially round form defined by an annular rim.



of a cylinder with the inlet chanber inside, and the
driving nechani sm provides the scanning of said inlet

waob@aess2al ong a helical path parallel to the Peil/at2004/001162
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surface. The usage of a nozzle that both has a conpact
orifice and is biased towards the filter el ement

surface allows optim zation of the suction pr ocess.

The conpact orifice concentrates the avail abl e

pr ess i endichitrydimenabf dre clesminl heade thef Giter tfeawmit\has the shape
suction, while the biased nozzl e maintajns per mnent

obatcybinder witht the inlet chambee irside, s e Slrpiay epgchagism provides

R TR P
orifi %e”ﬁ?gg&éf’f henGPAE thi Bofiedused contaot Jriﬂdehﬁﬁd is biased

reduci ng forces acting between the i mand the

fowhrds tRé sifeptlembne sirfienillyes oprintizatin ofthecpetian poocess. The
with cleaning pressure differential nuch, higher than
chmppcteesfice conéémirates the avaitahle pagssureiifferprtialy ompat tsmall area

Tﬁéééf%?tye%@o?@%éﬁ@%@%@?@f : eszi% aigiged BT chpfact with
1 B e A P 000, g s

%f‘l H%Whﬁﬂtﬂ%%t&rt'ﬁlbﬁﬁn @hQWarFHremmlﬂt@i dilid trdifice rim may be
|ng Contact area: the nmaximal area of the

addei with lredndeklamdﬂm,yﬁwﬂnnr mﬁucmgtherﬂomesmmgd@t‘aﬁen the rim and
filter elenment Di nensions of thﬁ filter el ene

fdma ﬁ&tag elesentyThe preetiiyznezzle 3leWs PPSFEION Wi rcle%rﬁgg pressure

B ugh higher B8 bk s Rlrd Akt afh BHRR vy prior ar

;BHEZQEQAWNGS In order to understand the invention and
O see howit nmay be carried out in practice, a
pr ef exylegkagyrbodi nent wi Il now be described, by way of

nonl i mt| ng exanpl e onl Y, _vvlth reference to the
ning sanire, b fferemtialii thig: pressure dlfference between the exit

(outlet) side of the filter element (higher pressure during flushing) and the inlet
side of the filter element in front of the cleaning head orifice (lower pressure
during flushing).

Contact area: the maximal area of the orifice rim that may contact the inlet
surface of the filter element

Dimensions of the filter element: in the case of multiple nozzles used in

one filter, these are dimensions of a section of the filter element scanned by a

particular nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out
in practice, a preferred embodiment will now be described, by way of non-
limiting example only, with reference to the accompanying drawings, in which:

Fig. 1 is a scheme of a filter with cylindrical filtering element and

cleaning heads of the present invention;



Fig. 1 is a scheme of a filter with cylindrical
filtering el ement and cl eani ng heads of the present

w0 povefos7en; Fig. 2A is a sectional el evation of P€T8E.2004/001162
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cleaning head of Fig. 1, in design operative position;
Figs. 2B and 2C are sectional elevations of the
cleaning head of Fig. 1, in tw eéxXtrene operative

positions; Fig. 3A illustrates schematically the
oper atRign2Af isea setiinal wieviation dd the mleamdng hgag ofkrigwh, in design
fromthe prior art. Fig. 3B illustrates schematically

m@r&ib’@rmsitm;of t he n.OZﬁ| ehofft he present invention,

in t i . Fi . .

11 heiEr o afP ke sibihitntealiohS pr i OpMing Tieflg s e 1, in
E et .

GrororerRRRtr i B ROBE Cence to Fig. 1. there is

shown EighsAeiliusahley sehémbtieallylthe epgatibwoffa hozalé mgth wide rim

irrigation water, conprising a housing 12 with an
iankdet ga knowa, frem thapsior §ttep val ve 16, an outlet port

nas © RDe; 3BHBRaOSpShargRcelly bR oBPRM oAb TRAG o (¢ presen

S e , i i ng skel etal
e R S Rt R Ty
conpr 'Fig. bevifiustratbs acHdniaicatilttheepbratibnsofithe tiogelefofdig. 3B but
one or both sides by a rigid and coarser grid 26. A

rwitleynapioperiB0 wi th radi al cl eani ng heads 32, each
head having a carrying basis 40 and a novabl e nozzl e
34, is nounted coaxially with the filter nesh 20. The

MHRTAILED DESCRIPFION OFTHBEUENVENPI@Nso for axi al
translation so that a driving system (not shown) can

bot h ryhikt Rf@efcd (AP, dt eéhdrbds Bhown sBliemiatitalty affiltdrel 0, e.g. for
rotati on and transl ation novenent, the cl eaning heads

%t&rling Erigatiomavater, eomprrising aiopsiogr Fawathoan indet peH 4, an inlet
al ong a helical |ine 33, |lel .to the inl
S0 48WE Tha@rQLE POt [ 236 h acHng eleglgé-& dhfiby 2% The mesh

VEOI Hasf L[ﬁJeS Pc')rrr]lg o\f%l yt?aigﬁt circular cylinder and is supported from the outer
side by a carrying skeletal structure 22 (shown in Figs. 2A-2C). The mesh 20

may comprise layers of a fine soft mesh 24 supported from one or both sides by a
rigid and coarser grid 26. |

A rotary pipe 30 with radial cleaning heads 32, each head having a
carrying basis 40 and a movable nozzle 34, is mounted coaxially with the filter
mesh 20. The pipe 30 is supported in the housing 12 also for axial translation so
that a driving system (not shown) can both rotate and translate the pipe. By virtue
of the rotation and translation movement, the cleaning heads 32 can scan the inlet
(internal) surface of the mesh 20 along a helical line 33, parallel to the inlet
surface. The rotary pipe 30 has a discharge outlet 35 with flushing valve 36
which is normally closed.

During normal filtering operation, raw water enters the filter 10 through
the inlet port 14 under operative pressure Po and passes through the filtering

mesh 20 from inside out. Filtered water leaves the filter under exit pressure Pe



which is normally closed. During normal filtering
operation, raw water enters the filter 10 through the

w0 pdoeogree t 14 under operative pressure Po andP@EHD064/001162
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through the filtering nmesh 20 frominside out.
Filtered water | eaves the filter under exit pressure
Pet hrough the outlet port 18. Imbthe process,
suspended particles are deposited on the inlet surface

diroubRk thesutlengogr E8iual fhe mriooesst besfendeé paetideeate dipesited on
pressure drop across the filter

DPf = Pg - Pe ri
dined jnlet suréavs of thgenesnppd gradually ¢pg th%\%ll@a ef%{l%gii‘gs pressure
o B Ao DL RS S e o

A3 RGeS bRk A RS 3, %, PR 150 vt

| OWErBIIES ThE ﬁlt@f‘gé&&%sea clEAgird dperi@orpy st em starts to
rotate and translate the pipe 30 so that the nozzles

34 scan theestamloftths eidaaing opetationntizhflaghingsvaivee36 is opened to
pressure at the outlet side of the mesg As hi %her t ha
r

tg;%aﬁllmpme@ﬁ © plavepressurenclopieskiy eriying sy starts to rotate
. CobLL sk . !
e s e e SPg 03 BRE RS He S e ER SRECE ] e mesh
PO %sat%e(}g'sfsfu?é ETRIIE ?utl%%)de &P t}}esmtelé‘l? i€ hRARY Mehn the atmospheric
pressure ‘differential. The nozzles 34 start to suck

thEssHRSPE, Apt@shR difRP&Rid 9P @nedtitslishel elcrsssrthadeeshf in the area
he mesh 20 and to dunp it by a backwash flow 37 via

Kiljb@oﬁiit@ﬂle&&)zmmﬁ@h(ﬁrWCd fi’fn the mekh thehe discharge Bach3S (see also
cl eani ng head 32 scans a section of the nmesh 20 in

HigsIB). uvhhis the cleaingpressureptifisrentiab ol hevnezzlese3 b partte suck the
surface of the aned The str

RSP TAGETODed B thF R RYTHERS B 1o 7y Had4F Bl it by a

. o : | , .
RGBT RV PR e SO b R TP BF HONBLx ach clening
Held 38Acahd s s&RAGMNBcheah ARid flebetiets b thd hdlidabpath 33 so that

head basis 40 which is nounted radially, e.g. welded,
tthe thigrer suirfacy ofiitipem@eh isTtleameabup.base 40 accommopdat es

e T e noeele 54,300 0L 0SSl SO OB e preen
R S R e R
2C. With reference to Fig. 2A, the cleaning head 32 includes the tubular head
basis 40 which is mounted radially, e.g. welded, to the rotary pipe 30. The head
base 40 accommodates the movable nozzle 34 and a cylindrical compression
spring 42. The nozzle 34 comprises a nozzle pipe 44 and nozzle cap 46 with an
annular rim 47. The tubular basis 40 is closed by a cover 48. The nozzle pipe 44
is supported in the tubular basis 40 by an annular guide 50 and an opening in the
cover 48 so as to form an axially movable telescope joint. The cylinder spring 42
urges the nozzle pipe 44 axially towards the inlet surface of the mesh 20. (Note:
the direction along the nozzle axis is "radial" direction for the cylinder mesh 20
and the rotary pipe 30).

The shape of the cylinder mesh 20 always deviates from the perfect shape

of a geometrical cylinder coaxial with the axis of rotation of the rotary pipe 30,



is supported in the tubular basis 40 by an annul ar
gui de 50 and an opening in the cover 48 so as to form

w@rooaxogtke y novabl e tel escope joint. The cyl i NPEF/I1L2004/001162
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spring 42 urges the nozzle pipe 44 axially towards the

inlet surface of the nmesh 20. (Note: the direction

al ong the nozzle axis is "radiat”-direction for the

cylinder mesh 20 and the rotary pipe 30). The shape of

isb ehatyfhiendigtanoe dbtvecenathedyssislél icdtths cleaning heapend ¢be mesh 20

shape of a geonetrical cylinder coaxial wth the axis
Shrieotduringn od SCARIINSY dhe yevation may thearduento dewiations of the

b he basi '
SRRSO RS PR R
ll‘ﬁfiltéé’ .nqgc\ﬂaﬁ#sh‘? %ﬂ?freﬁ%%‘h GEIthY | Bindbf Wedsh! @t 2Fig. 2B shows the

evli ions of the nesh s ape, 1 naccurate nounting of

teRrefliel I?‘ﬂo&ﬂn_ﬁlepdﬂﬁﬁbﬁ fwhé meshsipetht dleartihg hegd basisrwhile Fig. 2C
mesh, etc. Fig. 2B shows the extreme proximal posjtion,.
showhehensstrems distal posisionf theaneghsihe defigr oppgptivsosition of

SaS gt R et PB4 B Tt 34
wh. [ i na- hi o .
TR B GCAEES SRR PR AR A% covars

2kt Extréfe POYRI0n0 e dprivigt 4T matnthirs the pogilei Janalwalys in contact
spring 42 maintains the nozzle 34 always in contact

wiitlh théeneshs20, 20]lofahg dhe mgviationd efi theimash shanensonthghthe gap

shape, so that the_ gap hetween the rim 47 and the nesh
Fgtween,thettif 4 and @@éac?slh io 1§ ertuagy &I;lfbﬁeéci ated that

h . i - .
ber pertbigh o Aprodae Bt LT réfled' B oPRAANE motion gf the nozzle
r Eu19eyd ald RRsiPbulthi ARShestthpas thechiel 6P dewstion of the
n |dl?

ter structure tolerances, in order to nmintain

pRégmagficedacludiig ansh cndsfiltergamctiiecolevhmreaneerdsi to maintain
the filter structure and the filter el engnt

ystmahgntkenniact redoelepethgapnbhe feleripess of g flgﬁ%? plpgre and the
A SR A 1COAAAD i S i e
g&r%ggﬁm%pctg cB@%mT@“?eﬁPﬁBl?,gth%%nicﬁllé Ebﬁﬁ bY Ble/m0Biak rhflge is in the

o mai ntarn ow contact pressure on the rresﬁ and
tRidNSYEHe Blefs® ndagéri ction force, but it is strong

enough to

The spring 42 is relatively weak in order to maintain low contact pressure
on the mesh and to prevent excessive friction force, but it is strong enough to
resist significant displacement of the noézle together with. the mesh under the
action of the cleaning pressure differential AP. For this reason, it is important to
protect the telescope joint and the spring from sticking with dirt. Thus, the
telescope joint and the spring 42 are protected from the harmful particles by two
tight sealing rings 52 and 54 mounted in the cover 48 and in the tubular basis 40
and sliding over the nozzle pipe 44. The sealing rings have also annular lips
(wipers) which prevent sticking of particles to the nozzle pipe surface before it
enters the annular guides 50 and the sealed chamber.

The advantage of the cleaning action in permanent but gentle contact with

the mesh is seen with reference to Figs. 3A to 3C. In these figures, the cleaning



resi st significant displacement of the nozzle together
wWith the nesh under the action of the cleaning

wee@s®s7eo di fferential DP. For this reason, itPCBHIL2004/001162
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important to protect the telescope joint and the

spring fromsticking with dirt. Thus, the tel escope

joint and the spring 42 are prot%cted fromthe harnful
particles by two tight sealing rings 52 and 54 nount ed
breskiie @igReentfts APhri AP§ Betinglonl tire fittei slef@erndliring cleaning is

sliding over the nozzle %Il pe 44. The sealing rings
photedainsthe anitusuafack iof $he Mitpeelemonbi ch prevent sticking

ont o1 Eig. e 3001 mogaidC oo i Hhe Dagh g piasing means
Th dvant | ; ; -
[R5 B0 oy Pk, FRtbR D Bole, B34 e HHENR e Bfthe mesh

b9Rurid REntld fhese the gedming thath eheaorrlgnaps b6 és offset
glbf ?Iérrleﬁtafglll DP or ﬂDPO acting onm%t?ea filter elegrr?gnt o

ghoih i Glgasd 00 the midsht2(dy an ghp e\ ¥xThe dackwash ffow 187 in this
filter element. Fig. 3A shows a nozzle 134 known_in
thee pomprises ,sidé chmponpniadd rapdne aestreb comgensat $9 The central

Eratesint s tah 08 ih ALESRET el i vone
at h. t he no ' . )
AL Lo BBSAY 550 ‘L AR cRE T G1gkaRgl it be
%gﬁ%c&%@ Elgge{ﬁarlﬁif%hg ga NP PRENEerDtheaishzte GaNT14Rland the mesh 20
C onen ) e central

conmponent 59 passes through

tiJﬂ ?algs,s the?@leanthd ?r@%ﬁ&cﬂifﬂ@eﬁ@il aPgaictarg ihe, meki lie lower. For
the Side conpon 58 is wasted w thout contribution
%ﬁamgﬁalirf thg. ndzzlendtifichs rappd end diae dadis @, tehgap of widik 7, /2 will
gap DY between the nozzle rim 147 and the nesh 20 is

&@dl&%,AFJt;@rfdﬂ%ani ng pressure differential DPO across
the nesh is lower. For exanple, if the nozzle orifice,
i s roing sidd coamponadt mwyr s redused W usingtsnprele withjthick walls

r‘ﬁ‘zgfj‘g"eiﬁ@w@%n%z%ﬁg?m gasﬁfﬂivggg COMPONSH o2 chfs LRSS e ercoter
e St de .
o B et iy SRS e S doRaty e FIRFICBRER: to the

%Q'kllgq%hg'fﬁ Wil BachIBERRhlues. THiS forszk appidridwielyithd product of

reac values. This force is approxihately the
RRO Brssbu®f differential APy and the nozzle area zR,” including the orifice area

and the rim contact area. If higher pressure differential AP, is applied, this force
may be considerable and capable of bending the filter element towards the nozzle
when it moves on to scan further the filter element. In addition to the friction
wear, the filter element will be fatigued due to the cyclic bending deformation.
This would prevent the usage of higher cleaning pressure differentials.

- As shown in Fig. 3B, the nozzle 47 of the present invention is in
permanent but gentle contact with the filter element 20 due to the adjustment
action of the biasing spring 42. Due to the permanent contact, the side flow 59 is
virtually non-existent and the backwash flow 37 consists only of the central flow
component 59 which cleans the filter element. The width of the nozzle cap 46

may be made smaller, preferably such that the rim contact area does not exceed 9
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the pressure differential DPO and the nozzle area pRO
2 including the orifice area and the rim contact area.

wO tooaioggTee pressure differential APO is appli eRCTALR0G/001162

force may be considerable and capabl e of bending the

filter element towards the nozzle when it noves on to

scan further the filter elementd4n addition to the
friction wear, the filter element will be fatigued due

fied BRe 6nfLé ardagcadd ngusigkdionat oDihe [hded swringi4pegiog: the filter
the usage of higher cleaning pressure differentials.
dsmshbierthemorily. ridel 7 mag heggdeeds7 of the present

invention is in permanent b

filt eFhepepis cleaniagPres s il A Eholig i b fiffs nigher
|

f%a%‘ Eﬁq” FofaPla are5inge L PPy b0 S ERORE Py Al parhlis retained
a i . .

SEAD 0RO st e s

Hbét ﬂu@ﬁ%ﬁ % REZZLe vaapsPdkifiefldve rakden srddrl ef magnitude higher
preferably such that the rimcontact area does naqt

functhd Decifiesflowethvough ¢e Silten clement: diring Rermak Bdragion. Such
he, fi. r elengnt to

t he | oaded spr i i

Rowz ot bl ht Enpuh R Ios Y 13 IPTeBg SR BG Ay o8 novzles
ressu di,f t . i -

BgRac L 3Rl FE0BACA L, P Rl Bl A compac

@S% 'ﬁlﬂﬁf;v)é 8! %od&@ﬁfrht‘é' @8 d18idhpgTbvehidughfd lintitedehearstt the filter

gh cleaning pressure differential would create
slehng aht aw whrkowgh déemimp prdssurevdiffererpiad ivihiich fis afaleast 3 times

rate an order of magnitude higher than the spegifi .
?i_gbml tthab elganing: Mrpssuee differraRelsyseth gmng?%{ﬁ filters”at a given
iltration. Such flow is unattainable with known
ABSTAINE PHESSYIRy | arge orifice area, e.g. nozzles

n

ext ended, Banalibhid Hie bl Sinddh QSRR piesslieePo between 2

i nven nozz I'S very conpact a [lTows to

sl C]ﬁ)%?@%? itshi&! gl pesfureditieraniah aréssniheefiltar ekement APT
of the filter elenent and to work with cl eani ng

Begafidr endilid efiewt e, wii ¢he imesht gesmsetry3 andrew Hhghdegree of
7R o g prsssurs o auont o E U5t U MO e
el hich i woually about 0.5 bas Thas the el presstire Be'= Po - APb
before the cleaning action is about 1.5-9.5 bar. When the flushing valve is
opened to connect the nozzle to the atmosphere (reference pressure Pa = 0), the
total pressure differential APt between the exit side of the filter element and the
flushing valve outlet will be APt = Pe — Pa = Pe. The inventive "following"
nozzle allows APt to be used almost entirely for cleaning as the nozzle prevents
side flow from the inlet chamber directly into the orifice. The inventors have
established that the achieved cleaning pressure differential AP may be above 80%
of the total differential APt. It will be appreciated that the total differential cannot ‘
be entirely utilized for cleaning in principle, because of inevitable hydraulic
losses in the flow path from the orifice to the atmosphere (in the piping, the
flushing valve, etc.). When the operative pressure Po is low, the filtration may be

stopped during flushing, e.g. by closing the outlet port 18. Thus the exit pressure



and 10 bar at its inlet. The pressure differenti al
across the filter elenent DPf depends on the flow
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contam nation. In the process of operation, DPf

reaches the "bl ockage pressure” value DPb which is

usual Iy about 0.5 bar. Thus t he 18 t pressure Pe = Po

- DPb before the cleaning action is about 1.5-9.5 bar.
Weenay e fdiseshingqudlthe dpsraspenertssure Rmreact theheeaning pressure
nozzle to the atnosphere (reference pressure Pa = 0),
differteotial ABveidlshe raistidfgsevelht i al DPt between the exit

ide of the filt : t .and the flushi I
i'ut |ee8N 1 |q%fq;%ng§¥o ijlgig?@, p}genrlpé \A%qlﬁjelcj)? ﬁbﬁ%@\f@ e%\élle of the present

“follow ng" 0o I : | i
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Shemidiehd néight 6haepes adichqdal ftherdrifideadars, hhd ¢he ritrearea does
i nventors have established that the achi eved cl eani ng

mioe sseeed 4tiffesrthaorifice BReardihulsdha foree wdgrgshe filtsr elamgnt to the
differential DPt. It will be appreciated that the
moeale ranfmnay badigherasAnerd arswel @s (e Joopmpanyipe Fepr-

oL 3011 AOrBE S o BB HCH asb AL AR pebviing tow
%igﬁﬁ{l’ heeoW Ridtith Weak,ND Hapehd leRidlem¥a fi8fackt #nd the nozzle

he operative pressure Po is low, the filtration
sy deewsll pp@salydfimiction fat leabi dgringa diltebyife kiosi.ng t he
outlet port 18. Thus the exit pressurePe may be rai s?d )
to equitie cleeningdreadi afcthsriaesant dnyentiomachigwesceidicifny gleaning of

the Bierizs dgnprgmest) aplsehiatic RiolpReSf Opdfuds pugyhidhcloaning
th f . ti ; )
R RSB 20 e LR Bpe cor] aaitle

b@iite Aiffsiental dSnad she#sirehalol dfftetioei Juctienr Adithat, the spring-
nd the rimarea does not exceed 4 tinmes the orifice :

driased dourde hainfaims permayiang contact iwitle the Ifdiasrelement perface and
nozzle rimpmy be further reduce

o sp g EReh GPFRRSER AR GDEAFISERS JoThanhthe spring
2 R G5 Bl IR Ry b BR0cB e tpamination
{18, B, e 0" chge AR g, gy e
pegsé&idn b eentacowear Tisvem efifti ridaced otidénalsg ludlps to reduce the
forces acting between the nozzle rim and the filtering element.

Although a description of specific embodiments has been presented, it is
contemplated that various changes could be made without deviating from the
scope of the present invention. For example, the present invention could be

modified and used for cleaning filter elements with different layouts, such as flat,

conical, from inside or from outside of curved filter elements, etc. by using

_ suitable drives for the scanning motion; in mesh filters and in disk filters; the

joint of the nozzle may be other than telescope and may be protected by other

means, i.e. a bellows sleeve.



the filtering elenment (nesh) and reliable prolonged
operation under high cleaning pressure. The conpact
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avai | abl e pressure differential on a small area for

effective suction. At that, the sprlngblased nozzl e

mai nt ai ns per manent contact wi thlthe filter el enent

surface and limts the friction, nmesh deformation and

wear. The tel escope joint and the spring el enent

Rﬁ;#ngg%the nozzl e and the head basis are protected
tam nati on and sticking, which alloms t he
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tering element.” Al'tho a description of
sieedd floidsandiitentkniens bleﬂgmdlppewehb@ween tthe snlet and the outlet,
contenpl ated that various changes coul,
waidhinlet u@nganu ﬂgldf pQIFMURECAOBOW1tHr an ebrcéé et bounded by an

P AR e
g,la[-tic%seﬁl} %Lﬁ&lp such as flat, conical, frominside

romo curvedfllter elerrents etc. by
usi ng sgid bﬁa@hﬁlgdhba/cﬁ%oﬁqmstﬂ@ asbasisiang aotdzate; mqvahbs mounted
filters and in disk filters; the joint of the nq
whercbe, stidenozflanhadhgsao rﬁl?lféﬁﬁd dﬁﬁ;‘e@ ellp ﬁoflgbt %é b9r1ﬁ°e being
ot her neans, sl e

GoBasITge R AoV GITeSIuEs ARG UK T GE0E NENBREST hEipe mountable on
El:qlgtg?f{nlr%n e%g%{éﬁg} RAVINGO sBfl hBYAL ST séaw Isﬁlldu%rﬂetc QifA& parallel

i've pressure and an out
fthéfeﬁf ethdl b4t gleaﬁ%‘aﬁl fdlkbt SlirfedechR hedigi 0la diaskwasid ﬂow passing
betweén the inlet and the outlet’, said inlet being
fthtoughcsaidrfitter atemt itorsadd onﬁlcetundham&anmgmnréaur@ydlfferentlal
an inlet surface of saldfllter el enent ugg i.nl et

suedtad by lsennectgid Oaifice 69 §RIAJOBy PR QUESL ISR

oz | dbtraRt SRR Y SOESdS el foeBl aft it S AAgnfude fess
Q| hlgf d&fl&‘lﬁ@ﬁ* of Falﬁ fitdPelSabst aﬂbﬂlé k416 iRRk BErface, and

conne OW- pressure outlet, said cleaning
head hagl nokgkrg movailahbenaintain, durmg scanning, permanent contact

between said rim and said inlet surface so that lateral flow from said -inlet

chamber directly into said orifice is essentially prevented despite variations of

distance between said cleaning head basis and said inlet surface during said
scanning. _
2. The cleaning head of Claim 1, wherein said nozzle is mounted to said

cleaning head basis by a joint allowing perpendicular movement of the nozzle
with respect to said inlet surface in order to maintain said permanent contact.

3. The cleaning head of Claim 2, wherein said joint comprises a biasing
means urging said nozzle to said inlet surface to maintain said permanent contact.
4, The cleaning head of Claim 3, wherein said moveable joint and said
biasing means allow said perpendicular movement of the nozzle within a first

range of distance relative to said cleaning head basis, said filter element has



a driving nmechanismso that said nozzle can scan said
inlet surface parallel thereto, and can cl ean said

w0 pdoeossee f ace by nmeans of a backwash fl ow pasBCTL2004/001162
through said filter element into said orifice under a
cl eaning pressure differential created by connecting
said orifice to said | ow pressurézoutl et, wherein the
| argest dinmension of said orifice is at |east an order
ofleviatgmng ofieaitl ésket stefacawythil aeesomh rafgesal disfance eelative to said
el enment alaong said_inlet surface, and sajd nozzle.is .
neiganing he@drbglpm and saigreroard sangen dHENE saidhassBRing, is substantially

cont act . en said rimand said inlet surface so
twgtimf %atlg":ftg\éﬁ@pg% fromsaid inlet chanber directly

| gto sage Qfé'faflg’ifg:‘lt‘léa%l SEEEAH 2! WheRiS VRN hRddId&Tai® second range,

variations o ance between said cl eaning head
5 bd@ﬂiﬁ% gaid seaming Nissubstanfigsite irdthel mgldabllsad dist rapge 2.
The cleaning head of Caim1l, wherein said nozzle is
nount edThe ckaningchesdrofglaima oherein sjd mqvsahle joint is a telescope
al .ow ng perpendi cul ar novenent of the nozzle with
r ct to said inlet surface in order to nmaintain

sqi d pe’fﬂ@@fé&hg@%aﬂ%f CRim'é! ewﬁér%gféd?@ i Realt & B least one

2," wherel n sai ol nt conprises a biasing ns urgi ng

S@f,'blﬁldiribﬁ%@m'p@es%ﬁirﬁkfrﬂi%?t surface to maintain said
per mmnent contact. 4. The cl eaning head of Caim 3,

10 wBer ei nThai deamngabbad | of filaimd7saviersimsiaidy bigsing means is a
al l.ow said perpendi cul ar noyenent aof the nozzle within
aCxlindgical GogPTeHIoN SO I 8216 S35 PeGEn| ng
hgad basi s, i.d filte asdeyi al:l.o o) '
e onpf 8RR doqbon SIEME™ Aho3 SRy g dnov@isle joint is
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range, during sai'd scahning, is substantially within
sth.d fiThe cleanig héad dfelaiheél vwingyeinesnid afovebbiejoiht is a telescope
wherein the mddl e of said second, range, during said

15 sivamtriongecting saif ognleitaispid hepdibasisy ddl e of said first

0%, e LSRR Br 2580, S bl LGB ] i oo
l*@gtt ‘?%ansgoﬁie"gegliné“}ﬁ{ge{ighﬁﬁ‘iaﬂdbﬁﬁﬁiynﬁlo‘ﬁﬁ?élfsoﬁ Safif head basis and
tightly sliding along said nozzle.
12. The cleaning head of Claim 11, wherein said telescope joint further
20 comprises at least one annular wiper mounted on said head basis so as to wipe a
portion of the nozzle surface that slides past said sealing ring.
13.-  The cleaning head of Claim 11, wherein said sealing ring is integralyvvith
said annular wiper.
14. The cleaning head of Claim 9, wherein said telescope joint is isolated by
25 at least one deformable sleeve with one end tightly mounted on said head basis
and with the other end tightly mounted on said nozzle.
15. The cleaning head of Claim 1, wherein said filtering element has the
shape of a cylinder with said inlet chamber inside, and said driving mechanism
provides the scanning of said inlet surface along a helical path coaxial with said

30 cylinder.



cylindrical conpression spring. 8 The cleaning head
of aim?7, wherein said biasing neans is a

wa@ydoeos7ecal conpressi on spring coaxial w th se¢TIL2004/001162
tel escope joint. 9. The cleaning head of Claim2 or 3,
wherein said noveable joint is iﬁ | ated from said
suspended particles in the raw fl'di'd and in the
backwash flow.  10. The cleaning head of Caim?9,

@r ei nTBaicdeaning dspe qidrlsim &, wheedin s@isheim diast contact area less

cgnnecting.said nezzle to said head basis. 11. The
ﬁj@gﬁjﬁ@e 6RO Sglidrﬂri C-wherein said tel escope

jprnt ippd 0 I ' i.gh

LS T SRR O CLERT 10T W RAR s ccreAR, drbf Heks than 4
stimds tige adeand ssid arifiezzl e. 12. The cl eani ng head of
Caim1l, wherein said te]escope% oi nt further

5 cbhpri sEke gleaniagieadrnd Glaim1&rorvi 7p avhereinrsastirionissaicrlar.
head basis so as to wipe a portion of the nozzle
surface that slides past said sealing ring. 13. The
cl eaning head of Caim11l, wherein said sealing ring
is integral with said annular w per. 14. The cl eani ng
head of “Claim9, wherein said telescope joint is
i sol ated by at | east one deformable sleeve with one
end tightly nounted on said head basis and with the
other end tightly nounted on said nozzle. 15. The
cl eaning head of aim1l1, wherein said filtering
el ement has the shape of a cylinder with said inlet
chanber inside, and said driving nmechani sm provi des
the scanning of said inlet surface along a helica
path coaxial with said cylinder.16. The cl eani ng head
of aiml, wherein said rimhas contact area |ess
than 9 tinmes the area of said orifice. 17. The
cl eani ng head of Claim 16, wherein said contact area
is less than 4 tinmes the area of said orifice. 18. The
cl eaning head of Claim116 or 17, wherein said rimis
circul ar.



