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I nvention ha an_.effort to solve_the
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{6] Here, in the case in wh_lch the fiber filter material is short, twist tension is uniformlf
transmitted to the fiber, so that filtration layers of all the upper, middle and lower parts
of the fiber are densely formed to make the quality of filtered water good. In contrast,
in the case in which the fiber filter material is long, twist tension is not uniformly
transmitted to all of the upper middle and lower parts of the fiber, so that the tension
of the middle part becomies weak, and thus the filtration layers are loosely formed
cavsing the filtration performance to deteriorate.

Disclosure of Invention
Technical Problem :

{71 Accordingly, embodtments of the present invention have been made in an effort to |
solve the problems occumng in the related art, and an embodiment of the present
invention provides a lift type pore-controllable fiber ﬁlter in which a force is
uniformly distributed to respectlve parts of a fiber filter material;

Technical Solution

(8] According to an aspect of the present invention,



WO 2009/ 075447PCT/ KR2008/ 004008 there is provided a lift type
pore-controllable fiber filter, which conprises: a filter tank
comunicating with a raw water inflow pipe and a back-washi ng water drain
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notions. [1 ot her, enbodi ne present 1 nv i on,
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di r ect d
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[15] Accor dm@dp@naﬁoﬂﬂmm@m@mmﬂmﬂowheﬁmmﬁmmg lakeOdb astbie | ength
adj usti ng MERBHUMENT, whydh%v&sﬂﬁroqgﬁ&lgglﬂolgﬁ&ﬁgiﬁa {oczﬁ'e %%cr ‘i‘gﬁﬁg%ﬂ form ral e

and f Ie tQ{eags on respective en althe ends of

the t rods Ao e ) ?agce qﬂ&‘?&{*‘ll?“b? @ﬁem@@émnnorsthe cylinder may be a

rotary cylinder endowing the piston with reciprocating and twisting motions.

[13] According to another embodiment of the present invention, the piston may include a
length adjusting means.
[14] According to another embodiment of the present invention, the length adjusting

means may divide the piston into two rods in series, form threads having different
directions on respective ends of the two rods, connect a nut with the ends of the two
rods, and adjusts a length of the piston by rotating the nut.

[15] Acoordmg to another embodiment of the present invention, the length adjusting
means may divide the piston into two rods in series, form male and female threads on

respective ends of the two rods, connect the ends of the two rods, and adjust a length of
the piston.



WO 2009/ 075447PCT/ KR2008/ 004008 [16] Accordi ng to another embodi nent of
the present invention, the filter tank, may further include supports fixing

the cylinder. Each support may have threads at one or both ends thereof to
adj ust a WEizg¥07s#er eof by adjusting a height at whi chr@rRRootGoah@St ened.
Advant ageous Effects [17] According to enbodinents of the present

i nvention, the |ift type PCF filter pulls up the fiber filter material,
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al t hough t hegfiRein fulib | ' 0 force is unif
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i I lustratingfatehed.t type pore-controllable fiber (PCF) filter acc?)rd! ng to
an enbodi ment, of the pr t invention; [19] FIG 2 is a sectional view

Il lustrating ﬁ@ﬁgﬁﬁlﬁﬁﬁsﬁ inalift type PCF filter according to an
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pe
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{1 X g, Pl at fibe kel inkbridly@ereBEmbblibe FicALHha, an enbodi ment of t he

resent invegti 22].. <Degcri ption of sy 0
gr awi ngs> | }'lefg)_eshq tign p gk'%.ngﬁi ber filter material [24] 30: strainer
[25] A4DL8] | OWEFIC. illi$ @5ectBhWicd) illﬁéﬁﬁiﬁﬁga@f@c&% Aﬂogni@-borﬁlg)ﬁaﬂlé kb 1BCRY Eyer 51

- [ eng

. . ; ans [29
Gb. g 1 er2finglh 3 Sine Rl bhuiono. ek wschi ng vt er e 1
drain Qibe [ 3HIG. 2 ia segtienal weshilngrating e liftirgalriveninpdift type PCF filter
according to an embodiment of the present invention:
[20] FIG. 3 18 a top plan view illustrating a lower filter material fixing plate in a lift type
PCF filter according to an embodiment of the present invention; and
[21] FIG. 4 is an assembled sectional view illustrating a lower filter material fixing plate
m a lift type PCF filter according to an embodiment of the present invention,
22} <Description of symbols of the main parts in the drawings>
[23] 10: filter tank 20: fiber filter material
[24] 30: strainer
[25] 40: lower filter material fixing plate
[26] 50 lifting driver 51: cylinder
127] 52: piston 53: support
[28] 54: length adjusting means
129] 60: upper filter material fixing plate
[30] 100: back-washing water main drain pipe
[31] 110: back-washing water drain pipe

[32] 120: back-washing water drain valve

[33] 200: raw water main pipe 210: raw water inflow pipe
[34] 220: raw water valve

[35] 300: treated water main drain pipe

[36] 31Q: drain pipe 4060: back-washing air main pipe

[37] 410: air inflow pipe 420: air supply valve
Best Mode for Carrying out the Invention

[38] Now, exemplary embodiments of the present invention will be described in detail
with reference to the accompanying drawings. In the following description of the



[32] 120: back-washing water drain valve [33] 200: raw water main pipe
210: raw water inflow pipe [34] 220: raw water valve [35] 300: treated
water main drain pipe [36] 310: drain pipe 400: back-washing air main pipe
[37] 410: v 2009/05k40w pi pe 420: air supply val ve Best Mpdexkofoshidss/i Ng out
the Invention [38] Now, exenplary enbodi nents of the present invention

W Il be described in detail with reference to the acconpanyi ng draw ngs.
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illu in Pl , the

fiber filter.nmnteri 0. [42] As rate ( ] I'lter tank
10 i s connec ng:gldﬁﬁ t t‘?ﬁ?’ﬁ%\i%ﬁ%‘é@‘i’rrﬁ‘)k dlifumegevertd hawinea cplinder phard mg wat er
drai n pi pe 1pBtoorf2am upppefiltsintgertshéixing platenb hebwertiiier mawiverefg plaklaow pi pe
210 is equi pped; Wbd-mi@r fhaiyetger val ve 220 controlling inflow of raw
wat er, t?qd t h%éb]i(:kéﬁ\égs hi Kr;_g water drain pipe 110 is equipped with a
back- wh&Hi ng WALKPUEE TR Ly be fiter apkalQ Biconregted wthsomarwerdtfidyapipe was hi ng
water. The f210 e atank-wesiinhauer daii gips 1 RhapaSuppaniidMetoD el el v a
cylindrical shapRSerih 1 ter |f era ter inflow pipe
210 and the bg{gﬁ- S\l/éséig‘]rw %%%12??%{%’8&%{1%% _ri‘_’fdvarge é’_a{vﬁg%@ki‘é?{’g@mnlgﬁnﬁ%nect ed
in parall el toavetsperihe pask-washingevataridrain pipai ko is@quippecawith e dndect ed so
as to have mehﬁl%td?atet&irﬁilg valvé-130 a@ﬁﬂ)uﬂihgm?cﬁéd'hbﬁgia ragbi&l‘gi;shﬁg whakdr URier at eg i E
FIG 1. Howe ool ter .case e.ra ter jnf]ow pipe 210 and the
back- was hi ngﬁ%ttaeﬂrl&gﬁgﬁle %l}%gs S_’Pfgesr‘rﬁré#m Sé\?’ée\ﬁl?r\éﬁﬁéﬂ’ "\‘F&lcéli‘@%?enal pat hs t hat
are i nbiEhendehidpss aasmatten if e rivy Waivs inflow pige 210 vral thebRROvahilg twaeer drain
back-washi ngpip@ 8 arél irdlepervidhtiéecohdted in parallel to the upper side of the filter tank 10,
or are connected so as to have one path using a T-shaped pipe fitting joint as illustrated
in FIG. 1. However, in the latter case, the raw water inflow pipe 210 and the back-
washing water drain pipe 110 must have respective external paths that are inde-
pendently controlled by the raw water valve 220 and the back-washing water drain
valve 120.
[44] In detail, the raw water inflow pipe 210 and the back-washing water drain pipe 110
are disposed together on the upper side of the filter tank 10, but their paths are selected
by actuation of the raw water valve 220 and the back-washing water drain valve 120,
respectively.
[45] The filter tank 10 is connected with an air inflow pipe 410 on a lower side thereof.
The air inflow pipe 410 is also controlled by actuation of an air supply valve 420.
[46]



[44] In detail, the raw water inflow pipe 210 and the back-washi ng water
drain pipe 110 are di sposed toget her o$ the upper side of the filter tank
10, but their paths are selected by actuation of the raw water valve 220
and the bweeowsehiang water drain valve 120, respecti vepyrxkdagookhss filter
tank 10 is connected with an air inflow pipe 410 on a | ower side thereof.
The air inflow pipe 410 is also controlled by actuation of an air supply
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conposed of gmed:wthggqum@%@lqm de piston 52. The cylinder 51 is fixed to
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series, formag threads haV| ng dlfferent directions (e.g. left-hand
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instance, by dividing the piston 52 into two rods in series, forming male and female
threads on respective ends of the two rods, connecting the ends of the two rods, and
adjusting a length of the piston, or by dividing the piston 52 into two rods in series,
forming threads having different directions (e.g. left-hand threads for the upper rod,
and right-hand threads for the lower rod) on respective ends of the two rods,
connecting a nut 54 with the ends of the two rods, and adjusting a length of the piston
by rotating the nut 54.

[56] Another example of the length adjusting means may be configured so that the
supports 53 are threaded to adjust their heights.

[57] In this manner, in the case in which the length adjusting means 54 is disposed outside
the filter tank 10, the length of the piston can be easily adjusted without disassembling
the filter tank 10 when it is necessary to adjust the length of the piston.

[58] The upper filter material fixing plate 60 is installed in the filter tank 10, is fixed to
the piston 52 on the upper side of the strainer 30, and works in collaboration with the



[ 56] Anot her exanple of the | ength adjusting neans may be configured so
that the supports 53 are threaded to agdjust their heights. [57] In this
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the upper sidg Fra%g ‘%}3%&8% %nd wor ks in collaboration wwth th 6
WO 2009{ 875447PCT 008 8 recl procati on of the piston 52. The Iower
filter PPki ng P Hperaed ip §1G; 4 ghe Wﬂt&mélqﬂmvéﬂtesdendffvm@plsnesé(Dm&M(BO in
the filter t aﬁd(ﬁ)ﬂeﬁly c{oﬁﬂdcteﬁswﬂtﬂ febh?écﬁ@é el ﬂld’ﬂ)@cr e41ds bGe HH&%@?HQF: Vel

W

filter rraterlal ﬁds 'Tq) E% tq? tff connected w
respective upBer and (ﬁl?v%rflsf‘%a? toaully qqpé’?"%ré%tea‘}alﬁ@ﬁgl?mﬁs,
when the |if©Prge fib¢nfdter ingteniot foaneflttatoppdrts drb@duppeited ditci@rerdmt of il
fixing pl ateségnertj@e fiber filter material fornms filtration pores around
t he out ci r

«5-3 nce of t trai ner 30. [alg?gll Meanwhil e, in order to
fix thé i ber ‘far“{" & ik ey iyt z‘ge Tipefeltlies materiahid: thepewertang vpper fiteer i al
fi >(;| ng pl at esatBiabfiding Plages d0 prd 6o ﬁie(jmmdldﬂ vBifH sparh] ﬂé&dl fting | hiém{‘sgll%éfﬁ? 41
and 61 respe
positions of PTR&%IV%(% %gﬂﬁrﬁelujg{r%gt]ﬂ %f(? hlgdfgﬁgi\?g&lln}%dlp f’%&’\?ﬂst g?}?&l% MRS | ngs.
[61] As ill udt At @lyhave Tepestangtechypipal meaningsst rat es the |ower filter material
;. f(lt ng[@l]tat e 4Q;lllsowed &f FIG. I?-Qwhdgﬁl{h!lsﬁﬁies ﬂfelldik‘}érﬁh@r hﬁteﬁa&u LR zﬂ'oheI ;Jpger
ilter mater an ron Wi e
made with r e %&%‘%ié)e{ﬁét}geﬁ gp P kf]ﬁérlp? e)?ltﬁg’eﬁ’tgg?fgfvin@’ig’ﬁ it s 1’“%% Blafeoiided
around the cBWE Bedoligwing desgpipiém wilichel maderwifh refeemcerat G ), e fsiimgmednat es
within a radibisndirlrt Qimich aubltale ek 1RUHALIGE I ST SoteiaiBlind | X1 N
e

the fiber f| centra axl s of

teri sse
strainer 30. 5]”5%? a&&?}&? a]‘i)eﬁ %tﬁgﬂ‘ﬁégﬁger@i) &g isgfor Hrae therffhed wi t hi n
a dianeter s rlr@afeuaha@lptehwdt@ﬁarﬂm@hlralamsroffﬂé,strmeﬁjmt the fixed fiber

fi1ter [@mlori gl aiap aRixatd S0kAYI A b1 athibblhal diedis RLGSBE PR 1

strai ner 30. Vt\ﬂ IS I's actuat E@
material 20,%% %Stfail%ﬁf ﬁ@ sdhas shegixed {ipertlies matesial has agprientatidn ipevhih it fser
mat erial 20 pressbétowaesthe dtriioeeBO0WHS (s fi@bST istafruhB@t ltil@fiﬁértfhér

filtration |ﬁ¥@ﬁﬁ20[ﬁ§§ﬁm%%e]’anéﬁl Lllllc{é‘llsu%alilgcl gexlln E&Jg{,ﬂhef ?ﬁ%ﬁ(ger filter

material 20 1Is pre era ed I n suc HRANS et o form
mul tiple | aydpssed F’e‘@{dﬂiﬁa@mmtrﬂ@ﬂmﬁ&@rfomnhpéﬂtrmnéayﬁm fixing plate 60 or
the o8l filter material fixing plate 40 reqw res means for fixing the

| f h that the fib
PP er @b or Ay BBt lor LK god b8 mRE St ettty red Bres br ¢ ho.
strai ner 30.mangef thpiit eypalaps tedommy paittiplé layes. naterial fixing plate 60 or the
| ower {5t er Tradsehi aj; efrmbmat@hﬁtf&n@pl%%o Bﬁgfegévﬂé‘f?ﬂ@f wﬁf%hﬁl%uﬁ%ﬁﬂ' 2

br anches on 4 ich t Ixﬁﬁ? ma_(lﬂns ca(gz% atieovve
end of each % B%mref F}ef”ésr 188 i UPPEF ‘éw?r(ﬁ’?rﬁﬁthe&b%@#r tﬁé‘dt%labw sughar

pl ate on V\hltbfﬁ thetifilern §iHeroitesal 20 camgeitorail Oeover ﬂlbeuﬁem@mféﬂ@@de&ﬁfthear e forned
as the fiXxi RgqE f ])éﬁ]&g end each fi ber
filter materi al %{ﬁ'{i?ﬁ?@;}cﬁgﬁ?&k UEFE&;LP%Q]S Oor eéo §r 6'rlie | ower
filter materfalyiaf fixingplat SW@é@ﬂi@@P}eﬁS ap| veltieh the fiwigch ai r
vent hol es mambapabigbfﬁdmmglmeatppemdom{eaﬂopaﬁsﬁ,flbafﬁltér%éﬂ&m%%“d the

fi ' | f t di t f
the prosent gt an o BRI AL R whita TGl ol pBinetFabre Fging pl at o

may enpl oy dhegeqf arg fgymed as the flxmg means capable of fixing the upper or lower end of each
fiber filter material 20, as illustrated in FIG. 3.

[66] In FIG. 3, the lower filter material fixing plate employs a wide circular plate in which
air vent holes 42, through which air and water pass, are formed around the fixing
means 41. This configuration is merely one of the embodiments of the present
invention. For example, the lower filter material fixing plate may employ a ¢ircular



7 WO 2009/ 075447PCT/ KR2008/ 004008 pl ate, which has a dianeter smaller than
that of the strainer and is formed with the fixing nmeans 41 al one. [67]
[68] Meanwhile, as illustrated in FIG 1, an air distributing plate 12 is
di sposed WeI288/0Fd7 | ower filter material fixing plate POKENOS/GH00S
distributing plate 12 distributes air introduced through the air inflow
pi pe 410 to the fiber filter material 20. [69] The air distributing plate
12 serves t opli. Pdiahihps didmerdy amellerWeanshaof 6w sahinet andtihiorhidwith el t er
material 20. fkphgtiMdags 8Ndiond.Ne air distributing plate 12 can be formed in
vari ouaaﬁhapes for instance, of a circular plate having a plurality of

t hr oug ol es or of a plurality of plates. [70] [71] Now, the operation
of the [b8lf t t WenRTHe,fas iustrated inl Flive 1 desdrr dilieituthig poase 13 &2iispbiddHelowathe

filtering pr %@e?%lﬂe?méénﬁl%ﬁ%‘é@%tf%ﬁ Tm%%%tﬂ% ?2[1 Y%l\é%bg%o i s opened,

whi l e the back-washin suppfﬂ;r/ val ve 420
are closed. TiefeEy, &“gl}@F%lﬂf@%ﬁ@ﬁ“%ﬁkﬁl%gbﬁfrrféﬁﬁmﬁ@ﬂﬂé@ wat er main pipe

200 t o [6%1e trqaeaddmﬂemmgrpla? xiarsamsmmﬁfoaﬁl Qfdiitﬁbﬂt@&e@j@&eﬁ@ﬁ@b tﬂerifblépw pi pe
210, raw wat t te ated.water drain

pi pe 310 is cg?rnecfxga[l%ﬁ%v& nnfih%lgfa%\fflg\g%l’tugflg@fﬁe\/lg Eé ? SO aw wat er
flows into tphapes, IfoéllS%ﬁK)fﬁ@H@tﬁlaltmge hiafing & plealipOpt thidugkholeTheofrlaw wat er
flowing into mt}fbﬂﬁmestank 10 flows through the fiber filter materi al

20, ani7q]hen flows into the strainer 30 past the holes of the strainer 30.

At thi the raw water is filtered to becone treated water. The
t r eat ed7Mat er Nowaihespertiohef the Gitrge REH Biterrvell be desaribedibeier.300 t hr ough t he

treate terpggaé_ﬂhaljr%%éélcg 2 kigwRottom of the strainer 30. [75] At
this ti%/a ftiltratlorﬁ effi.cienc of the fiber filter material 20 is

depend S B yitet YlVereUds opege ¢ prskryashing pafer drainrgles 1281 20,
and the si zemda:he tineuppby edvetd detlesdd ’mlﬁietk;yatfﬁeﬁﬁ funhit@ flond@E rafw| ter

mat eri al 20. S e f1be te
material 20 Yvé%pllélﬁjg a’%‘mc@ tg%qﬁ:‘:a%;ﬁ% ert‘ﬂﬁ E ﬂ}%ﬁgé‘@f ?Hieﬁ%wl i %U‘rﬁjﬁ “ri ver
50. [77] |n Bee EW faWéF?rWée P& ifyBoPGio (e, aphieaatbd watdvalraim pige 310 ist er
materi al fi xioageq)] ate 60 fixed to the p| ston 52 pulls the fiber filter

mat er i 20t ten i on..t he fiber filter mater 20. .The | nternal
por es *the Hﬁ?h B rnﬁ‘}vg%zélm%ﬁn 5“%8’?['?’?@%‘?%’6“%%}/‘ {iHer ek, %tjn of the
fiber fil terthﬁﬁfté}’ﬁﬂaﬂ’c@ﬁltﬂt ey mbpywitorfitwige itethifiler aok dhflpes dsough 78] At
this time. | fdfimeraseribotdibod 6w et BUekaiRd 30paldife ddilddrig dlhdnpr SO

isim ple dasartar t causes the piston
si nmul t aneous%%éél?l? fmgy e “Kg%. gﬁﬁeﬁfié‘&g 9081 teAtgd lwé‘feé‘tﬁ?rFea%ﬁéW‘@Ehe
pi ston 52 i sdrpigs seidie utdted ateemaini driie pipredothrabgl2Be irsatpdivheddrai gig: 30ndi ng
the outer ci (;Ipmg‘i)gﬁ(gﬂgpﬂlgfstrglg@r ftrainer, thereby form ng uniform pores
nor e eH ?ct [ VX ¥
t this time, the filtration efficiency of the fiber filter material 20 is dependent on
sizes of the pores formed by the fiber filter material 20, and the sizes of the pores are
determined by tension of the fiber filter material 20.

[76] In this embodiment, the tension of the fiber filter material 20 is generated by motion
of the piston 52 of the lifting driver 50,
[77] Int detail, when the piston 52 moves upwards, the upper filter material fixing plate 60

fixed to the piston 52 pulls the fiber filter material 20 to apply tension to the fiber filter
material 20. The internal pores of the fiber filter material 20 are contracted by the
tension of the fiber filter material 20, thereby forming the filtration pores.

[78] At this time, in the case in which the cylinder 51 of the lifting driver 50 is im-
plemented as a rotary cylinder that causes the piston 52 to simultaneously carry out
linear reciprocation and rotation, when the piston 52 is raised, the fiber filter material
20 is pulled while winding the outer circumnference of the strainer, thereby forming
uniform pores more effectively.



8 WD 2009/ 075447PCT/ KR2008/ 004008 [ 79] [80] Next, a back-washi ng process
of the lift type PCF filter will be deggcribed below. [81] The raw water
val ve 220 is cl osed, while the back-washing water drain valve 120 is
opened. TWErZBMNO7547 back- washi ng path runni ng from t he RCEER™Os/Mat8r dr ai n
pi pe 310 to the back-washing water main drain pipe 100 via the lift type
PCF filter and the back-washing water drain pipe 110 is fornmed. [82] In
the intlé?ior of the |ift type PCF filter, the water introduced into the

strai ngroB0 t INGUAMatin adHiSAS i@l Pt i i-ect o the
fiber f M}?er Cr AT ey rﬁ& ﬁ”?‘f#ﬁéﬁgﬁii of ?%é%?#éla%sgiﬁ?%ob%ﬂﬁiereby
washi nd®the (1 bg ey F"P{eé?’alﬁ%é?g)rlg&}%%bWh#ﬁéhe\b&%m%%wgr drpia velvedPO s | t er
material 20 obpemtisEieasbyedbict-wdsking phthirdenihhifrongie tdedhatddvas pipsg1oas er
drain pipe 130. 3 ' hAG:. fon t he, pi ston 52 of
the lifting é{% i bf%?%%@?%ﬂ%?@gﬁéﬁ%\g@%%@glattﬁ%ﬁﬁg gi"%’%%ﬁ“’t e T,
filter mater"@fhibpwatthdip@pipe Hi9ds formed. filter material 20 is easily shaken
or vibifazled, mutheesteri@nd twashege PEFiENer, iheoBonMEluREd RiEGE Gehidd-am t he

strainer 30. rder. 1o, greatly.i.prov ck- hi ng efficiency, the
air is eject g%gu%‘v\%{%és)m%g%géﬁ _ gp%pleb%ip 1%?? %c?to?@et é?eir terfﬁgflilﬁlgggh the air
i nfl ow pi pe Bronghtemhalescolarcttraings B, nlprely weshing rieliber Aftert thiteridl2fEThd n or der

to uni f onnl yvdied it e b ik niafre) fidhRRarkdd tb¥le SIRSA ith _air
di stributi ong’pl ate 1 (%ls. i nstal Ieadnon tlﬁe Ioavrv%r paretd{%? t he %l?%eeﬂ?&tﬁank
10. [85% [ SEFIRSNRHRT 48 Wie '0ensi e strength of the fiber filter

mat eri 43120 déVlenithy mck svastingispegatmedo theipison® ofgheifeidg davd 50 Rusweka
filament yar [ i i.al.: - :
yar Rsrefbvd Be tdnkidg Frobd b 'Eeﬂé%te? riﬂa?énla_fjgg qggre%ﬁgﬁegllﬁbge? (f)ilntg_lhrlrﬂ%tmaa(%e s not

althoughthe@iber,fllter materi a 'S pu [ n,
obtain the d&&isradlyshpkengy yibratedy yybbed, andiveasheddy the flowine svatergiseiedrdiom t he
| engt h of t hthepirsiterB0i s m nutely adjusted by the | ength adjusting neans

54. Th by, i i rial- al ways formt ores. Wth
opti ma 4?e%si %& ﬂggﬁ{e?ﬂtks&&%gcor g?%%#ﬁ%%ﬂkcéeng%%%ﬁ{efcg?NEWH%BE%,’YIOW | ter
materi al rec®pViber il mejenal 2hdrengh dheckir wflgweipeet] Otvdwa it able weshig iser by
the |inear ppdrfdrmgd. mMatthio Amaie/oider iObREdrRNAdstBht o 4 o ihemey igder . When

the fiber filter. terial.. | ogosens. and | os ensile strength due to
| ong-term us%'atgﬁﬁlr@h%eraggﬁ u?o?ufﬁlﬁnggg%%ﬂséqsi%%]ﬁ 8?3?83?‘1"&?@1,1 H@fﬁ@ﬁb"f‘% of the
fiber filterl®mterial is adjusted again by the |ength adjusting means, so
that tfgsjlifetine of the lift type PCF filter is prolonged. [89] O

g?g(r:ts ?[8(:62?‘0 h K/Pelal\l/\%l’lﬂes E)ee teSI‘;[S{lg Q;(t?eng{h otf rt]hee f?ée% %i?tgf meei\tt(:er(i:él 28%1Qtext?i§ratceg g;[ arL ?elmllﬁd by
of its being used, and thus the filament yarns of the fiber filter material become
loosened. Thus, although the fiber filter material 20 is pulled by the piston, it does not
obtain the desired pore size. :

[87] In this case, in this embodiment, the length of the piston is minutely adjusted by the
length adjusting means 54. Thereby, the fiber filter material can always form the pores
with optimal tension.

[88] Thus, according to the embodiment, the fiber filter material receives uniform tension
and is pressed toward the strainer by the linear pulling motion and/or rotational motion
of the cylinder. When the fiber filter material loosens and loses tensile strength due to
long-term use and the resulting accumulation of fatigue, the length of the fiber filier
material is adjusted again by the length adjusting means, so that the lifetime of the Lift
type PCEF filter is prolonged.

[89] Of course, each valve, the stroke of the piston, etc. can be controlled by electrical
control signals of automatic control equipment.

[90] As described above, the fixing means of the upper and lower filter material fixing
plates are disposed inside an area defined by the outer circumference of the strainer, so



control signals of automatic control equipnment. [90] As described above,
the fixing neans of the upper and lowgr filter material fixing plates are
di sposed i nside an area defined by the outer circunference of the

strai ner ,We@009973M0 2009/ 075447PCT/ KR2008/ 004008 t hat, Peivair2bd8enodaoder
filter material is pulled above, the fiber filter material is tensioned
toward a centripetal axis of the strainer and thus fornms a strong

conpr essi ve fhat,oéen Urlfiteefildremtd¢riang isfpulled afaviet the fibatfdter mhterisl it wingibwed i N a

convent’ onal yhikeh el Chs bf bt Shaindifa b330 L LEEAELR RO on does

not occur. Thus rcels a ener a reater__conpr essi ve
force, so thgl“h{“h‘é "pﬁ’dh%gb‘?ffﬁl‘[eﬁ@a?eﬂfﬂtlémﬁ(jd Ph‘}/‘é‘?@elﬁ}oéall}m% bPaP{-IfdeRed to
i nprove the fhellbssaf foace (ﬁﬁr’tcf)ﬁidﬁiﬁﬁlﬁees o9 ddcuEUmhiubiakie sawle&oirct is dpplidtpeessary to

further incr 0 .' orc it San | i shed by pulling
and tw sti ngg‘%}%&#&gm&%p?&% &F PAr| he ﬁ'rreﬁgP%F 36:1 Elgyésaﬁ:s time. [92]
In the draw wy@@hdfogrp@bﬁwlmm@rw ﬁltrgftmﬂd?ﬂffoén@%l ary enbodi nents of the
i nvent i{@n haveuleeNvikbnSthk a8@dsarPdduAhdrhiiahe BR26Mnb fe§sﬂreeﬂbPE% At/ ®hpdoyed,

e e el i SRS B B S P e B g e
scope 6921t he imthedtaivorgsiand speciffcation tipical freenfpidry embodjmethtabfréhe invedfiod 2] [ 3]
[4] [5] [ 6havelRen¥RI0R9/H4 Qﬂﬂ@ﬂf)&%@% &40 éﬁgl%yg ﬁie%e psed in a

generic and descriptive sense only and are not intended to have been used for the

purposes of imposing limitations, so that the scope of the invention is set forth in the

following claims.



Alift type pore-controllable fiber filter, conprising: a filter tank
communi cating with a raw water inflow1 | pe and a back-washing water drain
pi pe on an upper side thereof and an air inflow pipe on a | ower side

t her eof ; WORMWU7he7 coaxially formed as a porous tub iﬁb’f/ﬂﬁzJﬂélbfhﬁ{s t ank,
extending to an outside of the filter tank at a bottomthereotr to

comuni cate with a treated water drain pipe, and having a piston guide
recessed in an axial direction at ef portion thereof; a lifting
driver including a cylinder above U1 %er tank, and a pi ston driven by
t he cyllthder and Adift gpelporg-cofit@sllablaibey it dedmiRid.he pi ston guide in the

filter tank so ag ate. an upper filter material fixing plate
having fixing neaﬁﬁstgrdl sp%ﬁ:%&%aﬁﬁg ,&,VIEQ rgﬁiwrélﬁ%ﬂw Bipe athmbackarashigt he
strainer, fixed V8t feinpips enanaippeesiddibesof aidnarair il PRE h A%ovd? side

col | aborati on w therebgci procati on of the piston; a lower filter material

fixing plate having.fixin ans di sposed within a radius smaller than
that of the st ra‘{lér}%rl?crﬁ%a(fw&%@mﬁ[@%\ﬂoﬁ’é@Iﬂéherﬂﬁe}‘t@hcbxxnﬁinge@atﬁi | ter

material fixed t@tifieoffthufilig takasna boftor MiesreiP e EondAahib AR h f inkled r,q@}eri al
fixing plates atdip ros : reof ,respectively, and formng
Fare. mm@?&‘%’??‘é‘ﬁ%&cgm‘&%ﬂ it B OPPame. | 11 ¢

filtering pore I%¥§rs on an o erenc
type pore-contrdl M BPPher filter as set forth in claiml1l, wherein at

Ibeast hone of t fd1_eﬂ lifgpg driem dndhatigy a cfjlﬂnﬁ@ffarl])ﬁﬁé? Sk ifiRkr bk ahPa fsﬁ%l?ﬁv&fb)? pi r al
ranches ext endi i ch.the. fixing means capabl e of i xing
t he upper or | ovxtgﬁgJ C)relﬁlgélgéph%éﬁtgg%%%?&f%? fﬁ{»ﬂdﬁ‘htpgl?q Rifton ds wytheBltertak | j f t

][ ype por e- c](c)nt Lé‘PlaéEﬂ TECIPIGE: filter as set fort Ih in claim1, wherein at
0 : . ) is.a
e o o e Tt pears SR D gl o
| ower end of the fiber firter T 4Fed Fodthe Bistpe @bovebe eratnertaadf i xi ng
means are t Ihlr og?ﬂ?ﬁﬁﬁ@ﬁﬁﬁn@&w&m&mmﬁmﬁmaﬁgi@m >1/ Thg L: Lt Lgpfei tor
el A ) Ty SRl
fixing plate so as to et Gar 2nduiredbeavolhs streinaughl the air i nflow
pi pe, to the fi Béberfilireratorial Grédb thefheing infeinstof BR: RECTAMEFilRD! € fi ber
filter as set f @fatdiial fxifi) plats bt uﬁ?ﬁ{a{uﬁf BwbGds thereof respectively, and forming
filtering pore layers on an outer circumference of the strainer. o
2] The Iift type pore-controllable fiber filter as set forth in claim 1, wherein at least
one of the upper and lower filter material fixing plates is spiral branches
extending radially, on which the fixing means capable of fixing the upper or
lower end of the fiber filter material are formed.
i3] The lift type pore-controllable fiber filter as set forth in claim 1, wherein at least
one of the upper and lower filter material fixing plates is a circular plate on
which the fixing means capable of fixing the upper or lower end of the fiber filter
material are formed, wherein the fixing means are through-holes arranged
spirally and radially.
I4] The Iift type pore-controllable fiber filter as set forth in claim 1, wherein the
filter tank includes an air distribution plate below the lower filter material fixing
plate so as to distribute air, which flows through the air inflow pipe, to the fiber
filter material.
[51 The lift type pore-controllable fiber filter as set forth in claim 1, wherein the
cylinder is a rotary cylinder endowing the piston with reciprocating and twisting
motions.

[6] The Iift type pore-controllable fiber filter as set forth in claim 1, wherein the



cylinder is a rotary cylinder endowi ng the piston with reciprocating and
twisting notions. The lift type pore-gontrollable fiber filter as set
forth in claiml, wherein the 11 WO 2009/ 075447PCT/ KR2008/ 004008 pi st on

i ncl udes WOXMYPI4Ad] usting means. [7]The lift type pober&fsjosaldbab e
fiber filter as set forth in claim®6, wherein the | ength adjusting neans
divides the piston into two rods in series, fornms threads having different
di rections on reBpwatipchedes adengtf adjuseng weanspds, connects a nut with the

ds off7} he two ; ofAldd f e. piston by raotating the
ﬁ:]ts F8[| Il'hg Iiftgéi é:qfﬁfldtﬁ’g?’e-con?f?’_gi"?ea%?%%?‘?%%rseﬁgﬁﬁéc GotheraR i i n ¢l ai m

6, wherein the | S sy divides shedrisipriiado terogs Bitseries, fuirms thagads 0ds i n
series, forms nehavimgndiff élenvdj&cﬁdir[seﬁdéspeéﬁv@%ﬁ&e&ttﬁé’ﬁmer@ﬁé c?ﬁnehtgg 0 T ods,
connects the endg;Rtneligs L0 Wdfods an%g[?d% usisg& | engt h’of the piston.
[9] The lift type pore-control[able fIHaFUTS f{Cophal thepiston by Ftatingdheai m 1,
wherein the filt®* tank further includes supports fixing the cylinder,
each slflport havTirdift tybe pee-dheroi®leFibel Al £ ' adj ust a hei ght
thereof by adj ustng,&.061,90t, at; whi ch a nut gﬁo%gg{cg%%’dé’qvhmém the
Ihg'means divides the piston into two rods in series, forms male and
female threads on respective ends of the two rods, connects the ends of the two
rods, and adjusts a length of the piston.
[%] The lift type pore-controliable fiber filter as set forth in claim 1, wherein the
filter tank further inciudes supports fixing the cylinder, each support having

threads at one or both ends thereof to adjust a height thereof by adjusting a height
at which a nut is fastened.



