DESCRI PTI ON FI LTER CLOTH AND FI LTERI NG MACHI NE 5 TT3-4L

Technical field This invention relates to a filter cloth having a base

| ayer constituting a base cloth and a filtering |ayer consisting of fiber
bundl es having root portions in the base layer. The invention also rel ates
to afilter cloth wherein the filtering layer is mainly 10 conposed of

fi ber bundles having a specified crinped fiber ratio. Mre particularly,
the invention relates to a new filter cloth having excellent fine particle
col | ecting performance, washi ng r eBDBEERIPEEYNor nance, di nension stability,
excellent in durability and excellent in water perneability, which can be
preferably used for suspended material separation. The invention also
relates to a belt type SHTER CLEUIH AN FHGTERINGMACHENENd 15 a
filtering machine in which this filter cloth is used. Background Art As
filters for filtering fine particles included in gases such as air or
liquids 2 0 such as water or sol Jeshsicalffidlder cl ot hs nade of woven and
nonwoven fabrics in which fibers are used have been w dely enployed. In
particular, for filtering suspended solid in water, woven fabrics of

| attice structur eThisdeention ré¢lates o zfilttedoth hting e bdssiager, cquistitutingtalbdde and

tin, h d. | ddition, f in, J . Pat.ent
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filter clpiys. ManPontih alsé flgte o 8 FIRY bth 3HdrEinthe rli§

fiftefing] ihiye
fiber is used for the weft and thereby form ng naps .of1 ul tngaaﬁi neﬁﬁl%gr on
t he &Qrf acemppsedif Sibevkwndlles havingh speorfiedasinfpedtfibes ratiav i Mord particularygdthes on
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In Japanese 3 0 Utility Model Publication No. H 672 and Japanese
Utility vBedexeellpntin statespenoeability 3@Bich capibe preferably usad fonsuspdnded imatetialvi ng

i i i . i d Ltdfil. . )
oget her - et (A€ a0 HGA S B0l A bER o Mtigehqui PR Rt 22 ana
Japanése bifittcaitigasthiied Rinwhick bhis fHlter @Tothas usald-

Background Art

As filtets for filtering fine particles included in gases such as air or liquids

20 such as water or solvents, filter cloths made of woven and nonwoven fabrics in which
fibers are used have been widely employed. In particular, for filtering suspended solid

in water, woven fabrics of lattice structure based on the so-called 3 motive design, plain,

twill and satin, have been used. In addition, for example in Japanese Patent Publication

No. S§62-13046 and Japanese Patent Publication No. H2-47244, filter cloths made by

25  raising a woven fabric wherein an ultra fine fiber is used for the weft and thereby
forming naps of ultra fine fiber on the surface are disclosed. In additiori, as filters having

fiber bundles on a surface, filters and filter cloths disclosed in Japanese Utility Model
Publication No. H2-36568, Japanese Utility Model Publication No. H5-34730 and
Japanese Unexamined Utility Model Publication No. H4-14112 are known. InJ ap;anese

30  Utility Model Publication No. H6-27672 and Japanese Utility Model Publication No.
H6-30874, pile woven and knit fabrics having piles wherein crimped threads and

uncrimped multifilaments are woven together are disclosed. In Japanese Patent
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120834, textiles made by raising woven fabrics wherein false tw sted thread
is used for the weft are disclosed. However, because conventional filter

cl ot hs made of woven or knit fabrics 5 using fibers pass unfiltered

wat er through gaps in a lattice structure of fibers and catch particles
contained in the unfiltered water in the lattice, particles smaller than
the size of the gaps in the lattice are hardly caught and pass through.
There have been filter cloths wherein to catch particles of small particle
di amet er Phsliv@ion No. dEnd0136 nﬁdllaparmasdrﬂneaaammﬁb Pateng Pablicaidon Na.i$¥B-i s

t hereby made small, but with {hese th ratl ps.in t fil.ter

cloth becbR834siextiles apagdedyd aﬁé‘?%r’é’ﬁ’t’"e‘ﬂ?%‘lcér” ﬁ%lfl%@ﬁﬁ t‘ﬁ’éter({]tlﬁfeép‘rdela u]sgcffog
severely, I g soon occurs and filtering becones inpossible.
There have%ggeﬁia e%lfﬁaplgﬁ]er cloths wherein the threads or fibers i
constituting the Howenefdeciuseaxoavemibmal filter oloths mhde af wowen ann@é@brr@ t he
smal | particle collecting performance, but .wth th;ﬁ& ther

pr obl &m t HSINg hibers Rﬁsé§ngﬂé’@dl%‘ﬁ% roygh gaps da gdattice SEUFUIHY ﬁl?%r&ag not
easy to r ithvh dhlels@zeadfd
foul i ng ﬁggﬂlggegﬁo%t(ggfggrlgg@ﬁrﬁtgﬁ%%%ﬁ tgegaéﬁﬁbgﬁgd%sm%esr or fibers are
thin, thettsd %aps@ﬁ thedéttict arediamllly daaghttradrpase thrangh.i Therd s been {ilthaelofsen
low. Wth filter claths of k tructu]E gFonthe ot

el ongat i ofvhsFeiR rcateh partiges p SIH PHEE IR e?ﬁ’élg&%h@ﬁélrsdﬂ%ﬁea%t ity
has been 'ﬂg%ﬁééegf the lalité@é'ﬂ thdreBy 8By nfa'ae khalaBubRRA tﬁé%e tRS £AoEsP ddpatin BRCElGE t he

filter cl y and as a result the giaps change greatly
the parti (clcnhBemm&ssmab]fanfdrthepgmdatedlmemvhamndmﬁllmedéi}Ec&eéfér%r saﬁihd |t

is difficylt to obtain st terrn per f. L1 eh
nonwoven JOYHRE HOBHCCHS @Y gibete’??% ecgpbes 98%31@? g@"ﬁifeé‘ﬁv% taggf) r 8{‘ glrltgg Cg)#
fibers and,nginigb gﬁx’eﬂﬁ ¥ fitbers CoAdifuen R whiéh ﬁ@ﬁbla@é ﬁla@@hhmﬁritl‘ﬂ the aim
performance 1's good but pressure loss is high and al so, because it is

difficult dfmmmhpamﬂmlmbcu@gmfommge,but withriheserthere hasthsgs ithinal

| attice, rec n th r

inferior MIP é’ﬁf??‘&&‘/‘?esl%cﬁg‘&ége%d tﬁ’%@%%u%et& ﬁégg%eelg@%rag %wﬁ_&?
tension agifp eQbn wetfﬁrryliﬁgebuab@cwsﬁm r ihe 1@kenams f@ﬂﬁig kisadudn d)(;cunleld e
filter cloths disCloséd 1n Japanese tent Publicatigon No, 86%6? 46 and

Japanese Raldision, bmausa:@mtbrﬁadscprﬁhrzrs ?Wﬂh’m the steenatl of e gleth dap dea
h t d th t
ooShort SpS RN G WRHES Ry, o TGN s

surface | ajlengaasd 6f dhe khit rfabsfi¢ has betre grdnut noidethe cimensiboal stgbilite haeteehave

fibe |l ed out 2
$Oers P 1n%‘er100ru In addition, there has been the problem that because the filter cloth deforms

20 easily and as a result the gaps change greatly the particle diameter of fine particles which
can be rejected varies and it is difficult to obtain stable filtering performance. With filter
cloths of nonwoven structures, because they are three-dimensional structures of fibers
and are relatively thick and dense, the particle collecting performance is good but
pressure loss is high and also, because it is difficult to remove particles once caught in

25  the three-dimensional lattice, recovery of the filtering cloths is problematical and they
are inferior in reusability. In addition, because they deform easily when a tension acts
on them, they are inferior in dimensional stability. In the filter cloths disclosed in
Japanese Patent Publication No. $62-13046 and Japanese Patent Publication No. H2-
47244, because the length of the naps is short and the quantity of the naps is also small

30 there has been a limit on the fine particle rejecting performance. In addition, because

surface layer parts of ultra fine fiber bundles constituting the weft have fibers pulled out
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into a loop form fine particles are trapped by these parts and fouling
tends to occur, and because once fine particles have become |odged it is
difficult to remove themthe performance recovery obtained by washing and
the |ike has been inferior. Even when the number of raising operations is
increased, because there is alimt on the increase in 5 nunber of naps
this has not been an effective neans for increasing fine particle rejecting
performance. Reversely, because together with increases in the nunber of
raisi \r/]\,g (o] 7151 aﬂo@pwﬁarmuﬁné particfes titectrdpipbé by these paits and feplingsends to enssurand
everywhere, the strength of the weft falls, tears .ogccuy .in the r
di r ect i onbegaushnce | fing partisias Iéﬁvﬁebecgn?nt?plgeéé il%gﬁg]f’u{]s@ EHY Vet ﬁglsthc?nl y
been possi i £ {18 %aAGLE Qe H8Y B&irl infetior! EveRavHéh
filter clggh@rrh?%%%g% r?r?bgag%%nﬂé)gga%tupgity Nbdel Publ i cation No. H2-36568,
wheg 3 basige mimbér of nalsiag ppertianeistincredsedy beeuse Hpras hlimésomthetinerepsssinn has
tended to seep to the upper part of .the pile and form adhered. ynevenness,
and |15 haguBwERofeA s PES Pl HE6h ek BiTectie TagsRe prariing Lo e Isly FoieE
uni formy. ul i iR Q isth
ggﬁ@r@gﬁ@% .ﬁeve?sregﬁsoe%usfe t%géthgf”@\qhﬁﬁxc@é’ééeﬁjl MEe $@bRY of 8isthg

havi ng se their upp parts cone hol es and because fine particle
col | ect i n@péfations cutting bf the fiters constitiiting thh eeft ecaas evarywheret therssrengthoehs

they have | nevjtapl ly b i cabl 1 ectj '
bar 11 ¢l e dhamettdals,feara ativa Bine FamAlee ) (F DB Mo @l st Beda oF" 9°
cleaners, \jd st A3s ok siietd Sbteserikdredbitahalidd RfW agrabilityi ds thé

FX Ié?ﬁbeﬂ : L1y ¢
all. The filter cloth disclosed in Japanese Utility Mdel Publication No.
H5- 34480 ifilten cidths disclosedtin Japaaess Uitiiy Model PublieasiareNe. HAB65481 when pbase

because to event .pile |ayjn own the 20 S f ' I | ckl
woven 11 barObng & pilbare PRt Bree e i fesh st By S ke BB 3 AR e hobet O Y
many gaps ;Pﬁf Ve e %@@am kSi%n adliRed unibvéimkss ahll ROh&S Bdeni diffioulpfo artidlahes of
smal | particle diaheter has been low. In addition, because it is a

S st - o :c | elpfp_liln?,idn@ Oftth _rasirptémifﬁl?ﬂy?iAS TresaMi ‘*‘9‘?‘S| o fibprdumdiesihoand gad sPLe 1o
[ or_filterin i,quids_ a ' |
Japanese %@Q%"Wg&g@eﬂﬁ? tt%;wg?p@usol#%gﬂ[@ﬁlg frllés@a rbﬁl%“%% ?ifg 'pﬁ@lc?&ﬁleggré%u se

standi 919 fidaot 5k PpRefosbE intHes@bieds Wad bt €idtel ylothd they dapeidevitably dulytbebase,
the rate at which passing through of particles can _be rejecied by the

fibers thewnpicatls to eollesting pertigles of bugrapartiele daarasiee Ip AGIInRETRUSH EISH| e s
o 2nding vEL hERld e SRSET Lk BicPEoes i BRI g0l e alloge
The filter cloth disclosed in Japanese Utility Model Publication No. H5-34730 is a filter
cloth wherein pile ends are bent and parted, but because to prevent pile laying down the
20  use of a considerably thickly woven fiber of several tens of denier is necessary and
because there are many gaps between the piles, the dust-collecting efficiency of particles
of small particle diameter has been low. In addition, because it is a dust-collecting filter
cloth for air cleaning, it has not been possible to use it for filtering liquids at all. In the
filter cloth disclosed in Japanese Unexamined Utility Model Publication No. H4-14112,
25  because standing fiber stand substantially vertically with respect to a knit base, the rate
at which passing through of particles can be rejected by the fibers themselves is low and
due to particles entering between the fibers standing vertically together fouling has
tended to occur at an early stage of filtering. When the particle diameter is small as
compared with the size of the loops of the knit base there has been the problem that
30  because particles having entered between standing fiber are not caught in the mesh of the

knit base either and pass through the loops the fine particle rejecting performance is low.
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conpared with the size of the |oops of the knit base there has been the

probl em that 30 because particles having entered between standing fiber
are not caught in the mesh of the knit base either and pass through the
| oops the fine particle rejecting performance is low. 3 I n addition,

when during filtering the standing fibers |Iie down, because the directions
of the lying down are diverse and the knit base is exposed in various

pl aces, there has been a limt to an increase in rejecting performance. The
pi | e wovepy, aduitid) ivihehalking Siliing esethding fibgaiesdovit,ibecayseNbeldire@ions of
Publication No. H6-27672 and Japanese Utility Model ,Publicatjon Rb.

He- 30874 thedyingisiovasare divessedndithgkaihbaseds exposed ELVAIQUS A pleThas hpen

quality and. luster. of Lch. ' d close vertically and do not
perform aéq’ﬁl#?oe?n g}c&:}gg uﬁ%;%@g%%ﬁ?g%%ﬁ%se Pat ent Publ i cati on No.

H - 40136 and Japamasepilex@mnnead Ralie fibriisbtlisclasedrin Napagss- Utiziog Model
weavi ng met hods using false twi sted wefts are disclqgsed, t _Si hese
are 16  PabbisationpNenHoabia72nghiapangse; Hakity; M&gﬂm&m&%?f%a’g%gﬁgé%ﬁret hey
are conpl gt.el i f t, L Li: : g [ [ and
al so thesgat?r %lssg) C\i/\(gélg’ 'afngbﬁapééggzro&%hgge?ﬁf%grﬁ géﬂﬂlﬁnﬁ{:dﬁl%? t%? r?gwa{ﬁgﬁ F\%e
not been gjlps standtiesd eerfitdllyeandd@hbisperfiracisfitierecioths lahekdnin fapansseAateni ect

of this invention i s to solve the above-{Eent i onea r obl , 850 ;at edowith
convent i oraiblicatien Ne| i 119148 Angr LipraescaUREFRRINE elrpatﬂtof‘ﬁﬁﬁ\}f)ﬂéhgxsgﬁ ent
fine part ;}‘Q'Og%g?ue&ﬁhg?ﬂetgg&f ?ﬁﬁg@ﬁ?e tWREY WS SLUEYsdE bhPsiiBO st

durabilit ano obJ ec to provide a new filter cloth whose fine
partiig e rrejsedtweven fabtics tveereig iAdividial onspd sare Sndéppmdamidthiesvara completeliat er

e A o L A 2
cpar at i ng iAo h e B B e e TR T ter o

separating mac e an ng mc ted with this filter cloth
havi ng excellent fine particle rejecting performance, washing recovery

performance, durability, filter §l&fRuA%f Inyd8idn transport stability and
filtering process stability and lgavﬁrg—gﬁ'e—?rr—a ure that the
15
An object of this invention is to solve the above-mentioned problems

associated with conventional filter cloths and provide a new filter cloth having excellent
fine particle collecting performance, washing recovery performance and durability, and
another object is to provide a new filter cloth whose fine particle rejection in filtering
20  liquids is high and having high water permeability and anti-fouling durability, superior
dimension stability and long life which can be preferably used for suspended solid
separation. A further object of the invention is to provide a belt type solid-liquid
separating machine and a filtering machine fitted with this filter cloth having excellent
fine particle rejecting performance, washing recovery performance, durability, filter cloth
25  belt transport stability and filtering process stability and having the feature that the
conflicting characteristics of fine particle rejection and water permeability are both
obtained at a high level.
The objects of the invention are basically achieved by the following
constructions:
30 ‘A filter cloth comprising at least a base layer and a filtering layer, wherein
the ratio T/L of the thickness (T) of the filtering layer to the length (L) of fibers of fiber



conflicting characteristics of fine particle rejection and water
perneability are both obtained at a high level. The objects of the

i nvention are basically achieved by the follow ng constructions: 30
"Afilter cloth conprising at |east a base layer and a filtering |ayer,
wherein the ratio T/L of the thickness (T) of the filtering layer to the

l ength (L) of fibers of fiber 4 bundl es constituting the filtering |ayer

is 0.02 to 0.7 and the total projected area onto the base |ayer surface of
t he fi berbsindles gonstit@EE the filisring byar is&.0X tothzaththe tbtay projscied asa, onto the

Lot oct SRRk A B hS25H 1 0 300 Rrtel VG e So Tl bR ABREEE 0
sol i d-1i qifjed cmpacslﬂ% g FRIEANt ABas: laySORR Stddhedhydr SRihlydoRBsdiad bs fbBavi ng

fitted on a FI urali rollers and transFortl ng a belt in which is used a
filter clomdleseitcriomed fiteovatio averstfhdni A bettdype sqlpd-linnig sepaiating meathive er

onto an inclined rt, of the .belt,.a chani sm f sucking s | i ed.
ant 15 er SQTIREEIE & st € mechenismdiayirto e o paftrallly GHEfR i Fisporing
pressuri zi peltandvRienat eistd @ Altérrket HemBeneD aB@@e,?heHechﬁliéﬁﬁCﬂb?%hﬁ?]yﬁﬁg
peeling off the dewatered cake 10 and a nechani sm for washing the

belt.'; andiltesed watesrantg andoplimes! partrof ithd bejt,za meghanism fioe sheling supplitthg a

filter cl otfg me(ft i gneﬁ_ abgve fittgd E(%ha d{tum or a discslike st.ructural
menber altipEFYd (T8Hi HETh S R MI%8F (1Pa P tad BHSERATID foF (PressuriaiGaAr m f or
suppl yi ndewnitdringed esgkerir@ed ba the Belpad iethaa forpsolie dfffie dwatdret dgkpar t
and causing the unfiltered water to pass through the filter cloth

a
mechkhi s ranbgrmeghenisayfariveashing e beltst and A filtenag machine eamprising at leastes

supply si : he el 3| f fi r.cl v~angd  a. hani for
di schargi rﬂgdlg‘glrd?{glgl%atv&% aegﬁ%a(fl%t?l rg?%%&%% gﬁ %V)? {#t#’? tﬁéscﬁ]&‘rt\&go.r 2 %@@%@%@?fﬂg} I on
of Draw ngémBertind partitioning an fis@de part Sndharb baeidei R, @fm@dhaﬁﬁﬁﬁf@tsugplnyEg
measuring the water perneability coefficient of a filter cloth. 1&. 21is a
si de vi eviinfiisuchyaisr tq theaartitonsdonivife pador insids part givé causingithe; updilipred
separ at i N, IRRHEmhrough the filter cloth, a mechanism for washing the filter cloth from the

15  unfiltered water supply side and/or the other side of the filter cloth, and a mechanism for

discharging concentrated water produced by the washing.’

Brief Description of Drawings

20 Fig. 1 is a side view of an apparatus for measuring the water permeability
coefficient of a filter cloth.

Fig. 2 is a side view showing a filtering mechanism of a belt type solid-liquid
separating machine.
Fig. 3 is a side view showing a mechanism of a rotary drum type continuous
25  filtering machine.

Fig. 4 is a view illustrating how a crimped fiber ratio is obtained.

Explanation of the Reference Numerals

1: upper filtering pipe 2: filter cloth
30 3: metal gauze 4: measuring cylinder
5: pump 6: distilled water



Fig. 3 is a side view showing a mechanismof a rotary drumtype conti nuous

25 filtering machine. Fig. 4 is a viewillustrating how a crinped fiber
ratio is obtained. Explanation of the Reference Nunerals 1:. upper filtering
pi pe 2: filter cloth 30 3: nmetal gauze :
measuring cylinder 5: punp 6: distilled water 5 7:
clamp 8: cock 9: lower filtering pipe 10: filter
cloth 11: unfiltered water 12: unfiltered water tank 12a: frame

135 m rror finish@dclampnsfer roller 5 8: cock 13a: press roller

13b: rotating roller 14:. cake . e . surface washing spra
16: washi ng di schg'rg’é"eﬁéﬂ@“ngpiﬁ‘? backvvas]tﬂ'rfﬂteéﬁ}oi{g 18: pressure-regUCEC)ngy

bl ower 19 scraperygfierkd Wafred Water 12: unfilteredbwatkt tdngr cloth 10
22: unfiltered water 23: filtered water 24: concentrated water

24a: concentrat ed 18atfeamer ay 25: washi ng Vateirrqsdinished transr rpBetkwashi ng
spray 27: surface_washing spray 28: rotayy drum 29:. | oss water head

30: fider _ ki press r@il_er straight Ii n@b}lgo{aﬂng ollefy st 1 ai ght line cd
33: crossing pointj4Begte Modes for Carryi ngs:Qdtfabd¥abiimgRptagn 20

Fi bers which can be used in fiber bundles constituting a filtering |ayer of
the i Invent |hon ar e l6avasiihg didcharge Iolbhst anb’éé)anhwaﬁgng SPp@y formability, and
exanpl es t her eof Ir]r%(:l ude ggle:&?c%gglso“ger}d a{Qmatlc pol yam des such as nyl on

6, nylon 66, nyl ort®iP Sy scraper

20: filtered water 21: filter cloth

10 22: unfiltered water 23: filtered water
24: concentrated water 24a: concentrated water tray’
25: washing water pump- 26: backwashing spray
27: surface washing spray 28: rotary drum
29: loss water head 30: fiber

15 31: straight line ab 32: straight line cd

33: crossing point

Best Modes for Carrying Qut the Invention

20 Fibers which can be used in fiber bundles constituting a filtering layer of the
invention are made of polymer substances having fiber formability, and examples thereof
include polyamides and aromatic polyamides such as nylon 6, nylon 66, nylon 12 and
copolymers of polyamides, polyesters such as polyethylene terephthalate, copolymers
of polyethylene terephthalate, polybutylene terephthalate and copolymers polybutylene

25  terephthalate, polyolefins such as all-aromatic polyesters, polyethylene and
polypropylene, and polyurethane, polyacrylonitrile, polyvinyl chloride, polyvinyl
alcohol, vinyl polymers, polyvinylidene chloride, polyhydrosulfite, polyethylene
fluoride, copolymers of polyethylene fluoride and polyoxymethylene. Composite fibers
and combinations of different types of fiber of core and sheath structure, multiple core

30 and sheath structure, islands in the sea structure or bimetal structure or the like made by

combining a plurality of these polymer substances are used according to the application.
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copol yners of. pol yam des, polyesters such as pol yethyl ene terephthal ate,
copol yners of polyethyl ene terephthal ate, pol ybutyl ene terephthal ate and
copol ymers pol ybutyl ene 25 t erepht hal ate, pol yol efins such as

al |l -aromatic polyesters, polyethylene and pol ypropyl ene, and pol yuret hane,
pol yacrylonitrile, polyvinyl chloride, polyvinyl alcohol, vinyl polyners,
pol yvi nyl i dene chl ori de, polyhydrosulfite, polyethylene fluoride,

copol ynmers of pol yethyl ene fluoride and pol yoxynet hyl ene. Conposite fibers
and conbi nati ons s the fifiekress of the ibenh rélhﬁimiy ¢fin ¢wo demied os lesaiishprsfarakleyr e
mul tiple e 30 nd sheat h structu I sl he sea stru

bi met a1 _stutia et g %@am?lﬁé%qglgdgﬁr HBRRT 3’%3 tsﬁlﬁe RGIE§ mgre pridsable '

pol ymer s

Phi tness g R asp e tRRIGIBESHL AitherfordfioP QR K8E4AR O durab Ry oF e b e,
but to i nditeasést 0.08 tp8rS dalier isotillendrepgefpeablor mance 0. 001 to 1 denier | s

coepi 1ot he. dur b/ £yt SRndlaof fhjs AmyngangS gsedeooy G uaehebRu | PIEEbEFs by
pref er abl Eihff?rent lfmd§c of the s#ind k?f fa en%%ﬁktl%ﬁé’chext 1‘ﬂ'tﬁe fd?if%ftd Kihdle P@P&al‘%jf

arrangi ng nu ers of d ds or of the same kind arranged
t oget her iat ledse oﬁ@ end of ezchifiiivet|beindlerconstitibing a falterh@]syem@ feerderok, and e

fib bundl titut fil f d.th h
ena or s RiRNeGO9 prRgHEho ion of fscbhs bRt it Peleui o R 10HE BiEE'
layer. Fregdepdeksabes §ta§@“ﬁle§éxﬁttﬁe wherdt thetfiera8deRhsddngnd chemadwe frebgased

and can nove freely. 10 Preferably, the fiber bundle flares fromifs
root Jort i Ruefarablyy the ﬁlserdnmdémﬂanes fts)@mts aoet partpn marsintSeprp} abisdrent Ard

direction.s as the .CtIO e d i on. h I ter
cloth. An %ﬁlbne&dptalpﬁdegf (?lfeff nl?ﬂ t}}?ne Whic{drﬁFg §f Ehe ng]f\ %r &1(;1{ ber
bundl e andyfithe fiy@s elgtiryer are I nt egr at ed by intertw ni ng with threads of

t he base | ayer, adhesion with 15 an adhesive, thermal fusion, ultrasonic

adhesi on or a contAmend pertion of Hiesfiber Aundle 0g p nzifdlerpogionofithe Gbevbendipand n

bundr os  of NE e e By RicErau By bl TY hsh o IRE sl 1dibSighr e

and/ o1 5t heanaitsioé, thévendd &ssion, anedsonie adhedi®asit a tdmisifatidroctihedes A fifee chihe
because the fiber bundles do not
of a structure wherein the structure of the base layer is woven and root portions of the

fiber bundles of the filtering layer are mutually intertwined with the weft and/or the warp

of the base layer in at least three places is preferable because the fiber bundles do not

readily come off during use. The integrated portions are preferably arranged on the base

20 layer surface regularly, but even when they are not arranged regularly, preferably there

are no areas where the fiber bundles are sparse or areas where there are no fiber bundles,

which areas have an affect on the filtering performance, and the integrated portions are
disposed so as to be positioned uniformly over the base layer surface.

To achieve the objects of the invention it is necessary that when the average

25  length from where the fiber bundles are fixed integrally with the base layer, i.e. the

highest surface position of the base layer, of the fiber bundle fibers thereon is written L

(mm) and the thickness of the filtering layer is written T(mm), T/L is 0.02 to 0.7. When

T/L is less than 0.02 the fine particle collecting performance is low and it is not possible

to hold many fine particles in the filtering layer, or the filtering layer is too dense and

30 soon clogs easily, and therefore this is not preferable. When it is greater than 0.7,

because fine particles are hardly filtered in the surface part of the filtering layer and
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readily come: of f during use. The integrated portions are preferably
arranged on the base 2 0 | ayer surface regularly, but even when they are
not arranged regularly, preferably there are no areas where the fiber

bundl es are sparse or areas where there are no fiber bundles, which areas
~have an affect on the filtering performance, and the integrated portions
are di sposed so as to be positioned uniformy over the base |ayer surface.
To achieve the objects of the invention it is necessary that when the

aver age 2Badily leategtthe insude othibedilteringf laper anslipaisexrasghs thiougl withegrtseling wi t h

t he base |l.ayer,. i.e. the highest surface positi.on of the hase |ayer,, of the
{1 ber - burkbekeibis 6t PRGSO PEAR Foiaih ek Ry d BT hse (i kAR Pt
filteri “Gllnl é’déﬁﬁoh,swlg%d Itt@l@]re?{téﬁ%anﬂiah& ti Otseli@ydl Has M&e Wikuctide! 888 than

0.02 the ne particle collecting perfornmance is”low and it is not possible
to hol d rpartickes fmvpeg entelask theninshde acdunaulategandageause foulinige ahdlaveni when ayer

ist d .and 30. I ily, h t hi [
5 12 9SSR ADicqof B SR B AL SR IS5 0% oy
filtered jpy Eﬂéewﬁélﬁﬁg‘i@cd%gf P@xffofrﬂé‘ncfe' ikgﬁo& NGdl @¥RForNMhis is nof ?ﬁé@éﬂahﬂe?_ﬂt er

the inside of the tfifTterin ayer and p strai ght through wthout being
bl ocked iRrefegablons pwalse bf /1t is 0l t@i(ho,aandimorerppeerablons .02 to Ber.eWhea théi s i s

t ferable., | dditi it i t 0.7 the b I
nas o deriret e BUfERe lavReis le APvieter RsSiGiE LR wriodtrdy betemBliul ot e
and cause foul i nqy jsHEeR¥G NP the WBERI ITS filersi Tay8OinOHUE inveRioRard | Cl €s
having entered the inside’are difficult to wash of f  and the washin

recov@ry lmadiuprommplant sthpsom efithe prajeetd areas lof thd indivddugd fidfesy emthe plane

Pref erabl £ Aas value.of T/L is.0.02 t@ 0O and.,nore preferable is 0.02 to
0. 5. menxst$t81ﬁ06gpeso etcRgefgqqdér}g Wﬁalogf}éerggt%r Y- denier or less, 0.02 to

0.25 is particul aphen Bt &f ghalkdrethah!s tifneRQBRS HaEsk tdveMAEDfaht babe 1dyieber s
of afiltering layer in the invention are 10 lined up on a plane, the

sum of t heurfacs bithel fibesnds dusuffieienhandicpliarting wérpardeles He neitaeferied @tt o
350 tI ”E.Ssattﬁ?%cg&gl&?g{é%g%géc%nai% 98w hnd hl?e,[c%{éée{ﬁ{e (ﬂ&%&}& oi;‘@rﬁﬁidlés %&dﬁﬁgh{;er

than 8 tines Se coveri hg of ase aceé by | bers

I s ipsufffikerey lagerds Smhll ahére hgs béenthe ptobl@s thas onod fording seattsdtoccur a rise
satisfactorily, the rejectjon is |ow,  and, because the quantity of

parti cl esinHéfegingpressure rapidly occurs. In addition, when on the other hand it is greater than
350 times, the quantity of fibers in the filtering layer is too great, the water permeability
falls severely, the amount which can be processed decreases and efficient processing is
not possible. From 10 to 250 times, more favorable results can be obtained through
20  balancing of a high rejection and a high water permeability.

In addition, in the invention, to catch particularly small particles, it is
necessary that the filtering layer be mainly made of fiber bundles whose crimped fiber
ratio is 5% or more. When the crimped fiber ratio is lower than 5%, fibers constituting
the fiber bundles easily converge with each other, the surface of the filter cloth is not

25  sufficiently covered by fibers, gaps form between fiber bundles and particle collecting
is not satisfactory. When on the other hand the crimped fiber ratio is excessively high,
entangling of fibers with each other becomes too strong, the fiber bundles become
bundle-like aggregates, covering of the surface of the filter cloth by fibers again becomes
insufficient and, depending on the conditions, cases of the particle collecting

30  performance falling may occur. To reduce poor fiber bundle flaring caused by

converging and entangling of fibers and to form suifable spaces between fibers and
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15 filterimng layer is small, there has been the problemthat once
fouling starts to occur arise in filtering pressure rapidly occurs. In
addi tion, when on the other hand it is greater than 350 tines, the quantity
of fibers in the filtering layer is too great, the water perneability falls
severely, the amount which can be processed decreases and efficient
processing is not possible. From 10 to 250 tinmes, nore favorable results
can be obtained through 2 0 bal ancing of a high rejection and a_high

wat er per ikersby iraise panticlddiollecting performanasvaeatimped fikeroatietofptl to 86Vaid y
smal | particle It.1s necessary that the fil.tering |ayer mai nly e of
lber bundraetaRlre i EORHETe s aro G beookaned v« e SpRErdlofR
fiber ratiigops, | ower than 5% fibers constituting the fiber bundles easily
converge wth each other, the surface of the filter cloth is not 25
sufficiently coveledddition,tbe fidteriga payer dv preferablyemainibeadp of Sibesbundies of

P ber % o AR S° b Bk pBR bt BRI BB b RuPb BB oo Tferet ™

becomes t qQoRt AAGrmb Bhetdil Serd Wdl iFferBReONR rivbistd Sbdrirk€o AAGE @82 EPcases
covering of the surface of the filter cloth by fibers again becones

i nsuf fi ci emberaindpne bpedidiingmada of verodppeli of Hber, ansha difeseneenis pravided i the
col l ecting 30 erfor ce fallin OGG Ul . o_r.ed or. fiber
bundi o | SrREISHRE IS T B by e e ben 3 hes nepRet A A 8REEin GBbed
sui f abl e spRGa@tiBat WevidEd BefweedNEbeét bundldteaRDI3]r @ise£oPBOEH 61 the®) driCin NY
performance a crinpéd fiber ratio of 10 to 95% i's preferable, and nore

pr ef er@bl eoptissuntiorman splecisdtagrordingia heapplicatiertiand B reguired perfomsancs. 90%

In additi the filtering l.ayer . .sS.pr rably. mai fi I . dl es
of 5 g B pysioistcto el TR TGl s vl FREPeR el tictieC
fiber ratiwhede a@Pagerpanticle diAett O XG2S Lintart ke be chﬁ%lﬂ, tirfdsgopa@[3]rare
crinped fiber ratio there are:ﬂ@[l.é cases_wherein one bundle is nmade of two
types of fpustarablad When thecsrimped fiBeryrtioididerense isrumaller iy 19 opthe stact 85 of

Y & _ . | ¥ b .
atio i s grovihedines FlafARRfapaGhaaoR fbt ER aiodd, RARERLIIOS, |
an 1015 Ogpegofififerbimdle ekesnt wilichahereds adifferehbeirpaihped fibenrasindbft1085

requi red performance. ) . ) . : .
or more, a case wherein the crimped fiber ratios of at least two types of fiber bundles are

over 5% is preferable, but a combination wherein the crimped fiber ratio of at least one
type of fiber bundle is less than 5% can also be employed in a limited range.
To impart this crimped fiber ratio, it can be achieved easily by means of a
20  false thread-twisting process. There is no particular limitation on the process, but for
example, as a false thread-twisting process, using an intersecting belt type twister, with
conditions of thread speed 300m/min, heating plate temperature stage one 210°C, stage
two 190°C, twister intersecting angle 110° and belt/thread speed ratio 1.39, for example
when the false twisting draw ratio is adjusted to 1.005 and the reset overfeed rate is
25 adjusted to 5%, a false twisted thread of crimped fiber ratio 55.7% can be obtained.
Alternatively, to achieve the objects of the invention, the filtering layer is
preferably mainly made of fiber bundles whose percentage crimp is 2 to 45%, a
percentage crimp of 2 to 35% is more preferable and a percentage crimp of 2 to 25% is
still more preferable. For example, when the percentage crimp is 3.2%, a crimped fiber
30  ratio of 55.7% can be obtained. Percentage crimp is defined below under the heading

‘Definitions of the Parameters’.



When fine particles are to be caught, form[1] is suitable. Wen relatively
| arge particles whose average particle dianeter exceeds 25[err]mare to be
caught, forms [2] and [3] are preferable. Wien the crinped fiber ratio
difference is smaller than 10% the effect of providing the difference in
crinped fiber ratio does not readily appear. As at |least tw 15 types of
fi ber bundl e between which there is a difference in crinped fiber ratio of
10% or nore, a case wherein the crinped fiber ratios of at |east two types

of fiber bundl es Brecnumbear of fibesbyndi¢ssrimbhechasplayes sufaes shouldbe windesipht he
crinped f} rati o, of

b | f fiber. bundle j han 5%
can ol o H8F b PRYEIE Peffbetind Rerciiay BBeshol HESHoRR PeSuls? e TRTBERe
ratio, itstmpsRo8ddW aN@theSaps bywR¥n MRAMIMAS ar tdo farge arlPthe PaktObEAR-Bask St i ng

process. There is no particular limtation on the (girocess, but for exanple,

as a fal skeyemwhere these gapsrapcpr ceastbe fWlynepvared. fn eddition) engveesety, whsa the

twister, wt i ti f t d d 300n1 mi heat i I

tenpes ot (P unBn S ot Do el 6 UopS BERTosh WS ot 28 T Py nfezs 2md 1 ng
angl e 110figi#d paRthgbekistanbs encte£926 @l d rbdsArel 103%es bonRXRigh! Mdhenmdimitf al se
twisting drawratio is adjusted to 1.005 and the reset overfeed rate is 25

adj ust ed whidngamabg prosessediadsoedeareasesdngfddiiompertidlepbzvingengragbbatygesan be

obt ai ned. ALt er ' .Losachie t he objegts of the inventiaon, fhe

PP ters ngtiPe, BPRAES ¥5bngd pBEr b Rct nEaaRL ikl o SavB A ek ien: age
crimp i s geffermiaie ¢f tRETHRACRAR f&lld. "Phérefote! heIrdqueficyrBf BppiiaedRiealtl fibeand a
percentage crinp of 2 to 25%is still nore preferable. Fqr exanple, when

the percehurdes arthapasslagepsurfageds praseably Heto Phstumpsiem’s Meregmreferablan be
obt ai ned. fégﬁftfgﬁgg%ﬁfﬂe@m&n@ﬁww aﬁtgﬁirpgn:%z t he heading 'Definitions

of the Paramneters er o bundl ess in the base | ayer

surface shoul d beThagtalglesier bhfibertthadieaper eleestamipl (fahe fftering loenrilaethdoes
not deteriorate cause_t he nupnber of stunps is too | ow and the _gaps

bet ween t AENSYY epbundless, shonlbalsp &etwep%lﬁbléﬁaifgap arty 9§ &g wérlam@&ag
th f s34 th
oS bl 5 SAABACBUEY b FRMRLS ol SRS B R B paeilgr (e

5 nunmber of stu
narr 0%, t hesiggasceatods notjiticteasaand pressere lsssesde noibeeame higinbleqaues ther fibdrosses

become hi ggmﬂgsd artehtgo thick g}ld the gaps between stumps are too narrow. The total denier of

fiber bundles per filtering layer stump can be changed according to the target

performance and purpose of use of the filter cloth and the thickness of the fibers used in

the fiber bundles, but 50 to 1500 denier is preferable. When the fiber used for the fiber

20  bundles is thicker than 2 denier S0 to 750 is more preferable, and when the fiber used for

the fiber bundles is less than 1 denier 100 to 1500 denier is more preferable. Preferably

also, a composite fiber is used for the fiber bundles of the filtering layer and made into

an ultra fine fiber by some components being removed by being dissolved or being

separated in the manufacturing process. In this case, because the size of an ordinary

25 composite fiber is thicker than 2 denier, the fiber bundle is preferably less than 750

denier so that work in the manufacturing process is easy. In addition, the number of

fibers per stump is a value determined by the total denier of the fiber bundles and the

thickness of the fibers used in the fiber bundles, but 50 to 15000 fibers/stump is

preferable and 150 to 15000 fibers/stump is more preferable. With ultra fine fibers under

30 0.5 denier 300 to 15000 fibers/stump and with ultra fine fibers under 0.2 denier 500 to
15000 fibers/stump is particularly preferable.
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whi ch can be ,processed al so decreases. In addition, particles having
entered between fiber bundles and inside fiber bundles becone difficult to
renove and the recovery performance of the filter cloth falls. Therefore,

t he frequency of appearance of fiber 10 bundl es at the base | ayer
surface is preferably 40 to 900 stunps/cnierr]. Mre preferable results can
be obtained when it is 50 to 500 stunps/cnferr]. The total denier of fiber
bundl es per one stunp of the filtering layer, like the density of fiber

bundl ess, shoul d 3ixn thelemgtheofthe fibelsaf tlgaﬁitq[rmgtlayarfoecmmmseshbny@caum be
covered, and on the other hand attenti,on sho

d.b d
E) he pan]l e Egantlt}’r@%ﬁ?@fén‘(‘fblcadé’él ‘Fﬂi’ttflbﬁ‘nt@rt@agéeféﬁ‘é g&é’égﬁtjg‘@gﬁog?;ggr% ot
otunps ar SONEEERERokRECe CAR, TONIINGR RESE AR kg e dibfpRRaRt AREn

| ayer stunhe ‘éﬁd peetioiaod e fibasneidp stantherticallyetogptaef onrtheserfactlop thepose

of use of the filter cloth and the thickness, of the fibers used in the
fi ber Soundi @§mgWerﬁlﬁ“ﬂ@eiSmlﬂéﬁqe@etwge’b&’éff&eéﬁténdlwé(ﬁrtf%gyg?%eéﬁe&% for

the fiber 2,9 c&%@%?ﬁrg,f | Ehhg %Elal{ngargc&/e Pbﬁf)m’éﬁn 150°fAlls S WHér?on the

pref erabl e, and use or the es Is less than 1
deni er 10Gther HendQthe éerigeh of thenfilers pf efectikidxing lal?cebmomﬂ;ﬂs;&oallsmg the p@lrtm!m te

fib df the fib b | f the fil.t d t
L Orn 1 naoliegre ptee cémsﬁmf SR b ers A g0 BasB0e pRlTin echRes gl © "
bei ng sepgyat gdnl?o&ggvmﬂ%&% F%Qﬁesﬁcréagest 'Pﬁ%d&ﬁ‘ﬁﬁ dhEERYERT %e
size of an or |nar conpo |te e

is thicker than 2 deni er,
fi berl®unditers entar@é evithdagh lothses andaend’s0fodmmeprshaped hunpsaorde theset lﬁésons,

o5 val udhdelRiotate Biesr e raicrBerue 1o IR gem BoAbindt YRR 3

thi ckness f WisHe SThetBier RAgHOr ;é%zpt h
fibers/st uzr}rﬁpmltgqgidﬁgé%ﬁ&gﬁgﬁl%%ﬁ%sodaﬁgggg fibers/ E:st urr}p |gs r?ore 0 here

pr ef er abl ds thé akenage length nﬁthra ﬂdmrsbmdtbeﬁb@s m"rom whsredtm grer popdles argfiged
fibers/stul ubtr i ne f under Q

fibers/ st 31’[%]1?3()3?{1’1'}}@& 474 yB’f’ é‘lee 1ghesiéurfacev9]oesr1| §f hgeo %?%?Q%Qhe
fibergsof fheeddsl tering |ayer beconmes too short, because the quantity of

fibers which can contribute to filtering becorres smal |, the particle
To avoid the filter cloth greatly deforming when a strong tension acts thereon,

the percentage elongation in the length direction and the width direction is preferably
below 10%. The percentage elongation referred to here is measured under standard
conditions by marking a strip-shaped test piece of width 3cm with a 20cm spacing,

20  applying a load of 12kgf to the test piece in the length direction thereof, applying a load
of 6kgf to the test piece in the width direction thereof and measuring the length between
the markings after 90 minutes. The percentage elongation at this time is obtained using
the following equation:

| percentage elongation = (b-a) + ax 100 (%)

25 Here, a is the length between the markings when an initial load of 100gf was
applied to the test piece and b is the length between the markings, with the loads still
applied,:90 minutes after the loads were applied. To avoid the meshes of the base layer
from expanding and the filtering performance consequently falling, a percentage
elongation in the warp direction of less than 8% is more preferable and less than 6% is

30  still more preferable. A value of percentage elongation in the width direction slightly

higher as compared with the length direction is tolerable, but nevertheless preferably less
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collecting performance falls. In addition, because the fibers becone
difficult to bend and the end portions of the fibers tend to stand
vertically together on the surface of the 5 filtering | ayer, particles
accunul ate between the fibers standing vertically together and tend to
cause fouling, and the washing recovery performance also falls. Wen on the
ot her hand the length of the fibers of the filtering | ayer becones too

|l ong, the particle collecting performance is good but the gas and |iquid
passi ng rthsi §f%ﬁis<@obandﬂesstheixgw7mdndifﬂ@raﬁ&mhh¢ vvhi ch can be processed al so

other and tend  da B Wegller w&é'gqteﬁr dehorging sbd ordaifor Al e abiden o
R e e A A ??&S?Whﬁ’é orred
to here |m1mdiaem1brmgduluerrgedrsuoefd bynehé inbethod o dI$ [ﬂl()ﬂ)éns oven 260kelmntZe
surfs2e. paeietatnow: Thketmue Indpde &%Qre%@eq@?ﬁgekéimghdg reSeHGR the.
filter cl é?fd?’tluﬂ{ §éine Yot bR hﬁ‘ﬂb@r"é(‘?cﬁ ?f 2ttt tf@r‘ﬁ? %txﬁtﬂgkf’c‘ﬂﬂea&y

percent age el ongation in t ng i rection and lrectio
pr ef er abl ig pheftble10%fibEh eripped ant dgeing alr@aﬂy @ntandfr@ stexttitre shelr es a false

e 0 MR BRI oSERE I 8554 AL SR RS Lol
piece in HmBerh&RRIJE e bRGUARE i§ EFerf@;%gr \%B%ﬁ/ | ROacud] IA g @‘ﬁgﬁ fi@rin8gs t est

piece in the wdth direction théreof and neasuring the |é&ngth bet ween the
mar k1@gs edrtied ow®yra fitaretoth alomeprithen taygee gharegerta poroas platé being mispiosed

oL 8, W3R AL b S Lo B G A YHE B, o
an initi afefoRas uRder MK teiﬂi‘ﬁén@@f lsW%mﬁgOaﬂdr@;téxﬁﬁhg Bh?@?sh':h@@ B écﬁhﬁ@@ th@ngt h

bet ween t he mar ki ngs, oads still applied m nutes after the

| oads wer @mrﬁmt d@csltyvﬁtlmffdm claik 1mrsf¢e®ly)ﬂ It Q@@gfécm %the apm@mamjr ng

"t ho. wet8ei 8P B CHORLEDOFARRT By ot Bt oD R e SR B hRER Gos "
is 3189  6tthé ﬁlt@él@thﬁbfﬂiymwkﬁessﬂrwﬂ the fifter cﬂ@mﬂﬂme@bylaqnm;rmg rhéthble
wi dth direction, slight hi gher as conpared with the | entlgth direction is

t ol er abl esetforth WeRasameted @“ﬁtﬁﬂa@ér‘ﬁb‘lcb willde further discussed

the units. When the apparent density is too low the fine particle collecting performance

ater, and matching

is not satisfactory and when it is too high the water permeability becomes inadequate.
To balance the fine particle collecting performance and the water permeability, the
20  apparent density of the filter cloth is preferably 0.2 to 0.6gf/cm>. An apparent density
of 0.25 to 0.5gf/cm? is more preferable.
When separating suspended solid, with respect to unfiltered water whose
suspended solid concentration is over a few hundred ppm, for example as shown in Fig.
2, a belt type solid-liquid separating machine of a structure wherein a belt made using
25  afilter cloth of the invention is transported to carry out separation of suspended solid in
unfiltered water has excellent performance characteristics such as that the transport
stability of the belt is high, it is possible to catch fine particles efficiently and the
durability is high.
This solid-liquid separating machine will now be described in further detail
30  on the basis of Fig. 2, but the invention is in no way limited by this.

That is, an endless belt 10 is made using a filter cloth of the invention. In this
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than 9% is good and less than 7%is nore preferable. To avoid the filter
cloth greatly deformng and to obtain a filter cloth having excell ent

di mensi onal stability, using as the fiber of the base |layer nmainly a fiber
whose initial tensile nodulus nmeasured by the nethod of JIS L1013 is over
250kgf/mferr], 5 preferably over 300kgf/mm®2 and nore preferably over
350kgf/m®2 is recomended. In addition, as the formof the fiber, a fiber
of a straight formwhich does not extend easily is preferable to a fiber
crinped aadt ﬂaavamgleamaml thereodt jestdi fijtes tolotht afr thesingéntim maIyabasesethbm ed

th d. Fyrth d filt th | | I
tabi | |t yARONGTY acntihstiie patedal avyabe AisoSet At siie 6h e AR ua
Filteri noeithRB itk siréfth Momhteridiof lowcv@ﬁt(ef ErnPahily rﬁa}f bé 18d t&b&wemawe@

W thout a wire gauze or a porous plate gl ng di sposed downstream of the
filter clleakagenrom theksides ora ﬂvohvmnbrhoiasl mey bel a:ttalchcdnend ithe belt guiddad byadi | y

def d K.t d .ext t of sh I
addi 1§ on, kel Oh s macteRe Ty Scrarst BRERNOX RGBS Dr'er orabl y 0. 15 to
0.6gf/cnjerr]. Thﬂn@@élﬁmihtﬁt%ﬂ@ 'at;)IurQaHf)/ Gﬁfbﬁéfs]()lwfljb'?%n& 'tﬂah?ﬁor?éd%hhé s

obt ai ned by dividing the weight cluare net er
filter cldidstioppf tmérmxkrtfblgsﬁlfbxed)watehellﬂs Isum iegl totamnfﬂteaed]w@tdxyardc 12

Fur ther e b etk gt of e tellC TR R Rl B S naoroar oot afpt Pl 1

is too |oypd hgd fc'aﬂ%oﬂ)@ﬁlhfxﬁbx%dc\%ﬂeﬁcWﬂégtrwflﬂg HRACK) ESrmdOtheSHitionh aFtiBey and
when it is too high the water perneability becones madeguate To bal ance

t he $Pne wafiltared wat@btanéd& wijtesed Weiengd baving passed thvgugh 13 pbtayned, he 2

a de | t cl ot I ns.
A appar ohit AEHE RS pSabidf ot olciine el foPLEHEEREY Pur et kS
separ at i ngf ghesdt) dexckxaelpléla p%s%ﬂrel’-&&ﬁ@ﬁg Hlowenia lik 9&&6@5@1 sedV@%8ke 14
suspended_solid concentration is over a few hundred ppm far exanple as

shown i n farged»n the pelt is prppedamdi dewaterad by sapiren iinigheEansiyr wilealdapdct ure
wher ei n ag%?% fou%&dl%auoug%al?e P4 is tra?lsifelgjfct] % th%'sﬁlaéa d&g&&x?ﬁnﬂrﬂ?ﬁf?ﬂ#%ﬁ? tIa%

transport O carr Separation suspen N un ere V\B.t er

has e3cel tailer mrfdosrcr@mdeafﬁbyimet@er $9 laﬁd cﬁlled:teds It s chdes thier sids path the
stability of th? bel,t is hl% IS tsrlbleto catch fine pariﬁcles
ef fi ci ent filteEng lasss imedsito ifage Ihg SHrf@ﬁe of thesmdpr Hnishgditansiepapar by In

TRohi ne &IQII%%W@]&%P{HJM% 1t &Ie%%fégé@ ket3othat 89 e heShgoste Fi 0-

direction to the transport dlrectlon of the belt, i.e. toward the rear.

A belt type solid-liquid separating machine of this construction has excellent

20  washing recovery performance and filter cloth processing stability and has the feature

that the conflicting characteristics of suspended solid collecting performance and the
amount which can be processed are both obtained at a high level.

In addition, with a belt type solid-liquid separating machine having a function

whereby the position of the belt is detected by detecting devices such as infrared or laser

25  optical sensors or contact type sensors and when the position of the belt has deviated

greatly during transport an output signal is transmitted to a mechanism for correcting

meandering of the belt and the belt is returned to its correct position, belt transport

stability of a higher level can be obtained and unmanned operation over a long period

is possible. In addition, with a belt type solid-liquid separating machine having a

30  mechanism for detecting a degree of pressure drop for sucking from the rear surface of

the belt and a mechanism for starting washing of the filtér cloth by spraying spray water
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That is, an endless belt 10 is made using a filter cloth of the invention.
In this 12 belt 10, as the material thereof just a filter cloth of the

i nvention may be used, but alternatively a intensifying material may be

di sposed al ong the sides of the belt to reinforce its strength, a materi al
of low water perneability may be laid to prevent water |eakage fromthe
sides or a belt with holes may be attached and the belt guided by 5
sprockets on the machine side to increase dinension stability. This belt 10
i s fittedol Miénsiylngabishingdy rasingethe spiepredsting whed this slegresrafeuessura drop

directio f th d fil d
N £ 1t er 6@noReleR prSARTEINCABYE 28 oiTRBAER (05 SOPBIE RETHRE Bt BRtilfy o o e
water tank 1§81r§ g%tulli rtgua?g&qnclﬂ (ﬁldgﬁc?rfg%é%? pﬁ'ﬁ glgﬂngﬁ’ltﬂné”hfab'e‘l s8d siyadeer -

The travelfi orns t unfilter wat er tank
12. Fil t enedhingt 6f tRO fifeyicdgthpaas athartddr on gitendifiethelt US mssblmtﬁoalgﬁdhalb’m at

this time a nmechani sm for suckjng supplied unfiltere er
surfade ofpregresyag fouling obiienplter Gloph dJRFRVS é&&&!’i%c By e i aﬁ‘i stable™"

preferably gﬁggn raﬁﬁ?ﬁg&%rﬁ?{sg&%ﬁ[} g%d%& wa%er%le%gﬁng@dn devasar A by 2

mrror fimp ress’'rollers . The cake 14 is

transferr eﬁ;emxdmat aulofacenrihg tdost rmewmes posnﬂslhedln rtbmsbie:lt tmff: solig-biguist 13
and scrape

of f, by a_scraper 19 and col | th
the fil tersm@ratlag@iaChglenﬁﬁféﬁrtR?fﬁOé@éﬂ?%@f’s &@é@eabeBhE fﬁﬁa B%Iﬁg Isﬂgdw
transfer Iy l.{ &r, Ei B b £
pr ef er abl de@ théﬁ{t%ﬂ‘{k B gjlg (Eahel é}df?ﬁgédég%%gl tpgq}glﬁsect |y(e),{1 c?l%b{x%}éi@{i rognlgbport
di rectg on rﬁécﬁalﬁisntseldescmbed abmraaidt hefiltemrcloth blthe tipyentgen,i this | sppeHor
separat i ng machi ne of hhl S on tructlon has excellent 2 0 washi ng
recovery RSFFBRRBSLE 3 Efvf’?i e MG P¥eessi ng stability and has the

feature that the eww kﬁé}é@%ﬁﬁﬁﬁ&%%ﬂéf Wﬁés@iusﬁé‘ﬁd&ﬁﬁﬂm &tldegltregdd &cd i ng

per formance and the ano can rocessed are both obtai ned at a
hi gh | evel reldtivebdkbiwt ccmw,enuamcbn of les$ thanymévsbﬂlndleql ppm, dorsexsample iah ShowsR i ne

R s Al
sensofs ang e tdietine §h$nh on aGfat bhite B UnfiRcredavitet B pagsedathiougithe lﬁ@ter
transport an output signal is transmtted to a mechanismfor correcti.n
cloth to carry out separation of suspended solid has superior fine particle co?lectm
performance and washing recovery performance and has the excellent performance
characteristic that water permeability and fine particle collecting performance are both
obtained at a high level.
20 This solid-liquid separating machine will now be described in further detail
on the basis of Fig. 3, but the invention is in no way limited by this.

That is, a filter cloth 21 of the invention is fitted around a drum or disc-like
structural member such as a rotary drum 28 rotating in the direction of the arrows so as
to partition an inside and an outside thereof. The filter cloth is supported by a plurality

25  of intensifying ribs extending for example in the width direction along the periphery of
the rotary drum, i.e. the surface on which the filter cloth 21 is fitted, and water being
filtered passes through gaps between the ribs. In the case shown in Fig. 3, unfiltered
water 22 is supplied to the partitioned inside and then passed through the filter cloth, but
a method wherein, in reverse, it is supplied from outside and passed through to the inside

30  may alternatively be used. In particular, by employing a construction wherein a

backwashing spray 26 and a concentrated water tray 244 are disposed so as to face each
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meandering of the belt and the belt is returned to its correct position,
belt transport stability of a higher |evel can be obtained and unmanned
operation over a long period is possible. In addition, with a belt type
solid-liquid separating machi ne having a 30 mechani sm for detecting a
degree of pressure drop for sucking fromthe rear surface of the belt and a
mechani sm for starting washing of the filter cloth by spraying spray water
13 or intensifying washing by raising the spray pressure when this

degr ee of ofher smfitteredvogte pancbenisentrated deaterrde madnixadndectlinitngy iegorthi Asraf or

st oppi ng washi n f the.filt cl.oth or retyrning.it to a norpal. condition
ftor a° phegReforatespinass Eeeidihy e ARy PABRidey ciRefn BN RYISF REb 1

vas start géia ﬁﬁrfﬁ&t\%‘s%'iﬁ §tay ©7ivehiBR $akkdsSrohQhe ghAHeRUIWatlr supphf Side @8 ng
fouling of the filter cloth]; to recover automatically fromthis and stable

oper gt i onmeehaniam suoheas therhmckwaghing ispray. 26 whichoweshss, fromtthe flioredwatarmg
can be s d d. t] I j, I .b | ble. .| hi
bol t By pe oyt sideh af Botamal he prg e n i pEE Ry SRR RALD g e ™ ©
obt ai ned Ry,rhhecdiskd €6 be 'f%?hdlg;éﬂﬁ filtdr cBsth B9 4 prassuddiffdrbh@ dfwlds@warteri S On

the unfiltered water supply side. By a conbination of the 10 mechani sns
descri bedhatd28 anddfiiered [waser 23 dx thergbyt dhainad.cbuti when negessasy sbe upfiltered

f i s _.achi d f he fi | M. WV : '
bt o7 whoSES,SBEnEN OEgripoctina dhirpie b T EHEe, sl ol Ry G Bl e on

of |ess thaflRrddewatend! Gt Qiifentrattd VAL and s oWfadewiling Sprag 17 hfeer i ng
machi ne having a structure wherein a filter cloth of . the invention is 15

fittdd toshowotcaossimg theupariphery of the dspmtan whishihe ifiltes cladh dadisposes, pukisied

th h the f.il loth d i f :
10U B e B S e SRR g AR b
per f or mangRledacksbfshe drane X@aihl £filtedsy frAEHABOE i @bAshtiontii 15 dvatcessirgr

perneability and fine particle collecting performance are both obfai ned at
a hi gh | evefemporgrily stop the filteringiprecessiq perforgubarkswmshing andyharsdonerddtefing now

B
fittad ar emachievabiestperiodfikering peformance based on a synergistic effect of this and the
superior fine particle rejection, dimension stability, washing recovery performance and
high water permeability of the filter cloth of. the invention. Higher performance is
obtained by fitting a filtering cloth of the invention so that the filtering layer is on the
unfiltered water supply side. In addition, by adopting a construction wherein a drum or
20  disc-like structural member can be rotated it is possible to continuously repeatedly carry
out filtering, washing of the filter cloth and recovery of suspended solid concentrated
liquid and this is therefore preferable. By making washing of the filter cloth blast-flow
washing using a spray, washing can be carried out efficiently with a small quantity of
water. Adopting a mechanism causing pressurized liquid to flow in the opposite
25  direction to the flow of the unfiltered water for washing of the filter cloth also is a
preferable method for removing suspended solid accumulated on the surface of the filter
cloth. In addition, with a filtering machine having a mechanism for detecting the water
surface position by means of an electrode rod, an optical sensor or a float or the like or
detecting the water depth by means of a pressure gauge or a pressure sensor or the like

30  and thereby detecting the passing resistance (pressure loss) of when the unfiltered water

passes through the filter cloth, a mechanism for starting or intensifying washing of the
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structural menber such as a rotary drum 28 rotating in the direction of the
arrows so as to partition an inside and an outside thereof. The filter
cloth is supported by a plurality 2 5 of intensifying ribs extending for
exanple in the width direction along the periphery of the rotary drum i.e.
the surface on which the filter cloth 21 is fitted, and water being
filtered passes through gaps between the ribs. In the case shown in Fig. 3,
unfiltered water 22 is supplied to the partitioned inside and then passed
t hrough thléert elotlewhen dhey passing Eesibancs Exgpedsed ﬁresr-hval lag apd e meehandstg fppl i ed
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effect of this and the superior particle rejection, 2nsion
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can be efficiently achieved.

Examples
20
The examples shown below are for making the invention clear, and the
invention is not limited to these.
Examples 1 to 6, Comparative examples 1 to 4
25 A fabric was made using as a base layer thread a 150 denier, 48 filament

thread (F1) made of polyethylene terephthalate for the warp and the weft, and a double
fabric consisting of upper and lower sheets of fabric was made using as fiber bundles of
a filtering layer a 240 denier, 576 filament thread (F2) made of polyethylene
terephthalate. This fabric is a double fabric comprising fiber bundles of a filtering layer
30  extending back and forth repeatedly between upper anci lower sheets of fabric separated

by a designated space. The F2 fiber bundles have points mutually intertwining with the
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unfiltered water supply side. I'n addition, by adopting a construction
wherein a drumor 2 0 di sc-li ke structural nenber can be rotated it is
possible to continuously repeatedly carry out filtering, washing of the
filter cloth and recovery of suspended solid concentrated liquid and this
is therefore preferable. By making washing of the filter cloth blast-flow
washi ng using a spray, washing can be carried out efficiently wwth a smal
quantity of water. Adopting a mechani sm causing pressurized liquid to flow
in the oppefts bfthdtupper ghd Retdrdablics etdaianfdgmammg‘ thetteourBy slicng thewategratedr

washi n oftheflt | ot h al f
sus pengedfabﬂlclobtalatf‘éﬁ;hﬂ%a; lied “gwsﬁ?lﬁgﬁéfg?q%;‘%éﬁ%? l?{rﬁfeatfai et%&na%r cﬂ%ﬂoqwng[he
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mechani smiftefing I@Bmmumhﬁndwsquahghm fni the same Hivedticor. Thetoy the filgeritundlesa

| condit fi f
C1 ot h v Wb RGHRHISHP T B DERE p5Se] BFEes A R SEORR AN AT ¢ he
[1iter cl ahl a%ﬂb&}%'il%l%dhpﬁxé%?o%? bhREICATRE B AT IR theditie oth@Wil
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suspamded rsitdri d Aitnthishamenfthé todearahosabewebmshe udtensl yag whnrwdl amr@@goﬁ%

high or when the fl f upf
fl)gl i (I’)II:Z] oﬁteatrflll‘i‘érqglq ttg?m% trggﬁnqgﬂte%lghg@hg@ﬁ IBh@grsugg% %B\f%l% fe?m al so
possi bl e § gyé%QHgkﬁéssE;@%Emﬁﬂdeuﬁ%@%‘ilté}m%p;fe’rﬁimﬁﬂcéwf 4 QBEbREOE Bter cloths

Furt her nor tering machi ne wherei he unfiltered water 10 supply
side is oﬂlaml'gtdlﬁmtm’ﬁllsmabednémépplyﬁtg‘faatqu)f theepreieciastasea efihsI HitesH@ni ng

t her eby prOV|d S ess | a I er

\r/]vatﬁr t herY§F ﬁﬁ?fah‘éncge%ﬁ o F%th%cg}? g&gsggﬂsg@guﬁk&??ere é\/at@?eto a
| gh j1y eSNhRaEHRWEE, ds5RBwh Fstdtfied 661 wimNg BelofypelrelidAiquid

wi th respect tao the fi Ist er cl otPﬁgqcan bg ef f ECtIVET ytg)ged 1toqrz:u geeﬁ?%“ém o

anount of machine fhayings semechanismawhichneffesie filigriag by isygkings wafiligred | wtgr
introduced onto a filter cloth travelling as endless belt from the back side and transferred

a cake formed on the filter cloth onto a mirror finished roller and collected. In the
evaluations, a surplus sludge of an activated sludge process containing 5320mg/liter of

20  suspended solid of average particle diameter 17.5,4m was used as the unfiltered water.
The results obtained were as shown in Table 1.

From this it can be seen that with the filter cloths of the invention the
rejection of suspended solid in the discharged water and the initial water permeability
coefficient are high and the time until the limit water permeability coefficient is reached

25  isalso long. In Comparative example 1, on the other hand, which has a small value of
T/L, the rejection and the water permeability coefficient are both low and the time to the
limit water permeability coefficient is also short. With the filter cloth of Comparative
example 2, wherein T/L is too high, the water permeability coefficient is high and the
time to the limit water permeability coefficient is also long, but the rejection is

30  particularly low. With Comparative example 3, because T/L and the projected area ratio

are too high, the water permeability coefficient is particularly low and the time to the
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15 havi ngra high fine particle rejection but a |ow water pernmeability
coefficient, a high anount of water processed can be obtained and
collecting of nore mnute fine particles can be efficiently achieved.
Exanpl es 20 The exanpl es shown bel ow are for making the invention clear,
and the invention is not limted to these. Exanples 1 to 6, Conparative
exanples 1 to 4 25 A fabric was nmade using as a base | ayer
thread a 150 denier, 48 filament thread (FI) made of pol yethyl ene

t er epht haligiewater parmeabity cegfficiene ismisa partigulagyddon dniGhmparadomesamplag of

d,l t f fabri de .using.as.f.iber bundl es of .
T rer ng S5l Do Tulie 4 aBbofh TRerueRitt e PR oo Beriliny ene
t er epht hakedfEicichhiiSeftadinely 1o% amdigiehlife takhite MM HeiRAY &é@ﬁgeﬁ%hﬁ? of a
filtering | ayer 30 ext endi ng back and forth repeatedly between uppef and

| oner sheeeeflisient gnlseexegmelstlew. by a designated space. The F2 fi ber
bundl gs have points nutually intertwining with the 16 wefts of the upper
and |l ower fabrics and integrating the two. By slicing the integrated fabric
obt ai ned Emamaieal? tol 14yiCompaiatiwexaagdes Hto Yhe fabric at a designated

Pengthe of |11 It or AfaoRGya mefe griad s Bassiauer suigad (Eia S0 eniern s Diamentes.
were flargfeYmhiieof ﬁd?féth#l@ﬁ@ie?eﬁﬁﬁ@ﬁe & tﬁ%ﬁfﬁ.@)héld tlhE e %ﬁdtﬁgd@}]ééfa%ﬁght

into contact with the surtface of a rotary roller havin
i rregul ar ronséstingdrupipgr amblowdreshsetsvof fabmedeas madpusiag asdibeablindies (F4)huf

fi ' ' | l.] d i h
di'r eabs on® SGine HEF » Barth of 4RBE st e Havlnd eRE ik etpgptine cnim | os
bei ng pasgafde B?bﬂﬁ?ﬂg%uh%&ﬁreﬁﬂ@ﬂlsﬂnﬁ%h%'30003311?&, ?%@fi?axﬁénig?g{eaﬁgﬁe{d%roﬂ’“ th

the fiber bundle sidé in contact wwth the surface of the roller.

At this t pﬁb',ethyrh@edrs@@h&m&aée.be_t ween the rollers was changed according to
G f1erent Tilteri GON pRiePon dovblE ebriramReuls A e nchis PAEK s8R dances
of a nunbegpeatedly Betwgenalpplehand lower sheets of fabric separated by a predetermined space.
15 The F4 fiber bundles have points mutually intertwining with the wefts of the upper and
lower fabrics and integrating the two. By slicing the integrated double fabric obtained
in parallel with the surfaces of the fabric at a designated position in the thickness
direction, fabrics of which the surface of the filtering layer is free ends of fiber bundles
were obtained. Next, these fabrics were passed between a rotating brush roller and a back
20  roller whereby the fiber bundles were brushed and flared and the fibers were made to
spread out all over the surface of the filtering layer and simultaneously aligned in the
same direction. Then, the flared fiber bundle side was pressed with a tension applied
thereto against the surface of a heated metal roller to set the fiber bundles and a filter
cloth was thereby made. The filtering performances of filter cloths obtained in this way
25  wereevaluated. The evaluations were carried out using a rotary drum type continuous
filtering machine having a filter cloth fitted onto a rotating drum with the filtering layer
on the inner side and of a mechanism which effects filtering of unfiltered water guided
into the drum to the outside as shown in Fig. 3. In the evaluations, lake water whose
concentration of suspended solid including fine particles of small particle diameter was
30  approximately 11mg/liter with an average particle diameter of 7.8.m was used as the

unfiltered water. The results obtained were as shown in Table 2.

18



having different T/L ratios and nultiplying factors of the projected area

of the filtering |ayer fiber
area were eval uated. The 15

as shown in Fi

bundl e fibers with respect to the base | ayer
eval uati ons were,

g. 2,

carried out using a belt type solid-liquid separating machi ne having a
mechani sm which effects filtering by sucking unfiltered water introduced
onto a filter cloth travelling as endless belt fromthe back side and

transferred arcake—formed on-the filter cloth onto-amrrorfiRpished roller
and col | ected} sn. the leval uations, a surpljus sludge of an acti\ated sl udge
process cont al nE ES%ZOng/Iiter of 20 suspended solid of averlage particle
di ameter 17.5|epr] @ EdsSUSR a3 tB MBfiRlered wat@ . Tge reallts obtained
were as shown|id FghlSs Fiomft his i% can be¥seentthatSwith the filter
cloths of the i;ﬁl\@r&ion the rejection of sjuspended solid in thg discharged
water and the|iTitial |jwater perneability cloefficient are high gnd the tine
until the |imft wai er Jperneabi TTTy coefficient 1s reached 25 is al so
| ong. In Conmparatxieggxanple 1, on the other hand, which has aj|snall val ue
of T/L, the r¢jgcidoff jagd the water perne biILty coefficient arle both | ow
and the tine {o3tde I§nid watefd petnedbi Gty Zoefffcienfiis & do short.
Wth the filtér cgﬁh\éof_* Conparative exanpj e 2, wherein T/L isjtoo high,
the water perfrealftl3 t¥| coefficient is highf and the time to the|lint water
perneability ¢oefficient is also long - hutithe rejection is 30
particularly ljow._Wth Conparative exanpl el 3, because T/L and tihe projected
area ratio ar¢ t hi gh, the water perneabjlity coefficient is |particularly
| ow and the tima,%"@th ! AL T mg vat ert erg}eabitﬁ;’ty meffi;ci ent is also
particularly shorg 1 n Snpar abi v& ex@nple| 4, Rbecaiise TAL i s& do I'ow,
al t hough the nej ?tion is high the water perneability coefficignt is
extrenely lowjand the fine taken to reach the limt water perngability
coefficient ig alSQ_exfrenely Tow. 5 Exanpjes 7 10 1Z, Conparat|ive exanpl es
5to 7 A fabrilc was3 e using as a base ljpyer thread (F3) a 250 denier, 48
filanment thredd r@e@ of pol yet hyl ene goerg_pht hal ate for tohe wargd and the
weft, and a dublgZabf® @ & § & | » »w F 3
— 20
2 A 8
2 2
) N O v I~ n 1'e) st
5 |8 25 &35 3 &8 S 5§ &
-8
S
SEE | mn = o o 2| 9 o ~ <
-0
= .2
=
QL ~
is
scE|lR 33824 2 2 & 7
O:v
£ 3
4 2 2 S
— o (28] < s} \O Bl e = ™ = =~
2 & 2 9 o 9l o fo FTo T
5] [~ [ <
EEEEE EIEE EE EE EE
d 4 4 4 4 A|Sd Sa S8 34
"e} o Up! [ow}
— — N



consi sting of upper and | ower sheets of fabric was made using as fiber
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Fromthis it .can be seen that in the filter cloths of Exanples 7 to 14 of
the invention the rejection of suspended solid in the unfiltered water is
hi gh and the | oss water head is also at a |ow | evel, and a bal ance of
rejection and water perneability has been achieved. I n Conparative exanpl es
5to 7, on the other hand, wherein fiber 5 bundl es having | ow cri nped
fiber ratios were used for the filtering layer, in those with which the

rejection was hi giFréfiehis #s@n'bRisedn theria thesilted dothbiof Exanmplést7 thbsef thiet h
whi ch the | oss water head was | ow the rejection was al soh{g%w, atgd in no
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of the fi Immdllersghavmlow V\nmpeﬂ}fé)emrmS wereduses fppihn fibiepas I3yer,iig thess ned as
th f.the fiber b t f
L neC badgith S g bejécton e Hia HRT0 Wtpe 38 o tiEn HRES afRR Al T ace

appr oxi matyehith I8N oss Ieated 1RAH vidsa6RIha k€jeSidil @as @Iéo lewgaddineso ofsetwasse ar e
stacked and placed on the pressurizing table of a conpressive elasticity

tester. A daehebbesn wjqstiguaddoraterpermesbility ebeinefit h a | oad of 6g and the
thi ckness after ten seconds is neasured. The average val ue of three
measurenents i s obtained and divided by three to calculate the thickness

T[errjoof one piece. Then, fdDeffmnpheef the RragmeS | ayer made by renoving
the fiber bundles of the filtering layer froma filter cloth, the thickness
T2 of one piece is calculated by the sane nethod as that in which T[err]

was obt ai n@l_?)FEBﬁBhMI@P{E& th T of the filtering layer is obtained fromthe
equation T=T[err] T[err] (nm. (3) Progected Area _Ratio As shown in
the equation bel oWha aerpgeoyalue @ﬂﬂmléégtﬂl(ﬂflt e canstipentdihere HopstheiwPeal ue

obtained by MUl bRl ¥ N4 95 e Uwhbl hePVRE 3er Y& WoveRkatc APl RrfaLE"

15  has ridges, the upper ends of the ridges) to the free ends of the fiber bundles of the
filtering layer. When the fiber bundles form loops, it is defined as the average length

of the fiber bundle fibers above the upper end surface of the base layer.

(2) Filtering Layer Thickness _

20 Nine approximately 3cm x 3cm test pieces are collected, and three of these
are stacked and placed on the pressurizing table of a compressive elasticity tester. A
2cm? probe is placed on the test pieces with a load of 6g and the thickness after ten
seconds is measured. The average value of three measurements is obtained and
divided by three to calculate the thickness T of one piece. Then, for samples of base

25  layer made by removing the fiber bundles of the filtering layer from a filter cloth, the
thickness T2 of one piece is calculated by the same method as that in which Ty was
obtained. The thickness T of the filtering layer is obtained from the equation T=T-
T (mm).

30 (3) Projected Area Ratio
As shown in the equation below, the projected area ratio can be defined

as the value obtained by multiplying together the average value (D) of the diameter
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21 (in the case of a nodified cross-section fiber, the major axis) of
the fibers of the filtering layer, the length (L) obtained as described in
(1) above and the nunber (N) of the fiber bundle fibers of the filtering

| ayer per unit area of the filter cloth and dividing the product obtained
by the unit area (S). 5 projected area ratio = D x L
X N[err] S (4) Rejection Wen the suspended solid concentrations of the

unf il t er egineatas@ bl at MBdifiedtcebsidsestibe Tibes ethe angjec ikiskloy thi éibeds afnteCl err],
the rejection Ris obtained fromthe 10 '

R( e ] SEong b s (5 20 dssrbetiE 19 gbpve auh e AumhsTaR) ar e
e ot s OB REGABP: Blae tbefs of ik e (FEIRANA ea fithe Wit RodkliRd o

in distil |d§qcm%ttﬁé pf(g{uct vbaineditgthe haitrasedE)or e the neasurenment. The filter
cloth is placed on'a wre gauze nesh on the top of a lower filtering pipe
and tis is fixed to an uppuected prearatigy=d? ¥ ®iNHF R clanp. Distilled water
is filled into the upper filtering pipe and while a water head hei ght of
500mmis maintained a cock is opened and 1 to 1.5 liters of filtered water
are col | eqteRejedtiont i me for which the cock is fully 20 - open is

si mul t aneousl y neasured, and the er perneabil coefficient I, S

obt ai ned by the foVheibhssugsoded 639'&} ‘F@WP@?‘G@F@)OHG%PB%EW]WQEE?@ {mere W
is the fil I i [ f [ K is
fully openﬁ lﬁésrggo%%tgf aéé;]gés?‘.e:%ﬁ\fegy {ChpﬂeArH %zé?l}%\géigétg%{pc% %{ ﬂté\ﬂ%rife:at fertr%hclﬂfc?tch

(cni ex0 ] ) .eqhibton MA(CHCHaCer10B5 The pespended Isolig caeértrationstae gheasnrddn Tabl e
1 are water perneability coefficient values of new sanples tested before
unfi | t er edasied en JIKOBZsed through them (6) A water perneability
coefficient of 1m/cnferr] sec is selected as a limt water perneability

coefficient. Carrﬁqi;ng out filtering of unfiltered water causes the 30
per neabi | iy Waser Bermeaability ogffigientl |y fall, and the water perneability

coefficient of The apparatus shown in Fig. 1 is used. A new sample is wetted by

15  immersion in distilled water for twenty-four hours before the measurement. The

filter cloth is placed on a wire gauze mesh on the top of a lower filtering pipe and this

is fixed to an upper filtering pipe with a clamp. Distilled water is filled into the upper

filtering pipe and while a water head height of S00mm is maintained a cock is opened

and 1 to 1.5 liters of filtered water are collected. The time for which the cock is fully

20  open is simultaneously measured, and the water permeability coefficient K is
obtained by the following equation:

K=W=+(9.6xS) (ml/cm2.sec),

where W is the filtered water collected (ml), S is the time for which the cock is fully

open (seconds) and 9.6 is the filtering area of the filter cloth (cm?). The initial water

25  permeability coefficients shown in Table 1 are water permeability coefficient values

of new samples tested before unfiltered water was passed through them.

(6) A water permeability coefficient of 1ml/cm?.sec is selected as a limit water
permeability coefficient. Carrying out filtering of unfiltered water causes the
30  permeability performance to gradually fall, and the water permeability coefficient of

the filter cloth soon falls to this limit water permeability coefficient; the longer the
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the filter clioth soon falls to this Iimt water perneability coefficient;
the | onger the 22 time over which filtering is carried out until the
wat er perneability coefficient reaches this limt water perneability
coefficient (the time tolimt water perneability coefficient) is, the
better the filter cloth is. 5 (7) Crinped Fiber Ratio Measuring is
carried out by the follow ng procedure: A Fiber bundle fibers of the

filteringtingyevemtiidutiliefihg dodatticbous aftil theveaesr perm2apidity joGefficienich a
way that fibers do not becone entangled with each ofhe uid with

40, T r. B. The Li

fibers di sgashestislieitavateripsraeabilify eosihicieny (eitiae ) hadt wefer Pefé?ﬁflb&}ﬂa!ssed
from above w.th coyer, gl L ch the fibers and disperse themin a
flat pl an&Ptdc %)pﬁo%%gbregﬁﬁﬁ%fﬁlgeﬁi%z&ﬂ\s%’t aken with a m croscope from
directly above. The magnification is made 30 to 150 tines, whereby the work

descri bed below u s easy to perform and changed according to the
t hi ckRess (%? qlﬁé’ﬁaﬂ%éﬁ’r&‘f‘ti‘% . D. A nodel view of a nicroscope
phot ograph i s showgedsfirifth % cdtried B6t by BRY follo@i®s Bfockdu@el ined as R and a

point on the fiber centerline corresponding to a straight |line distance of
200 times R from theFitenbendipditrers pEthe]filtdringnleyenate st pffeand; dispersed ief i ned

as b. Point [err] and pojnt b are.connected by a strajaght.ling. en the
strai ght [W§er ?‘e')rq na?‘llﬁhlaﬁéaycglﬁf gg?’is Ikﬁt%Fﬁ%mF iegéqng o"glsth(??&l %tﬁgﬁ at a
poi nt other than Rgei A0 \ fit BEppéP ofOUNEIRIE AGsH
crinped fiber. V\hgfi ?hee%g?lrda‘fvghfmglrdg%g errs‘%]lgkgﬁgl% hef)?i bgr do notglc? 0ss or
touchi(at amy peessed frothabove hveith poover gdlassitd samdivisbithe fiberstand dispsase themot

counted as, aﬁrl ed fiber. The sane procedure is carried out with respect
to the cenféil¥di#ie-c of the other end of the same fiber, and the point on

the fiber centerligme ?hso?org'?éﬂlﬁ?ﬂg%s is ki@ ndi 2l aneRreiopdfold dRectly dove@l C i s

defined as d. Went al'g l'ine cd and the centerline of the
fi ber crosSEhemaguificitiontis amade3Atto 450 &mesaherghy the workdeperibed kelowmader ber s

S T RITT TR e SRR
'S 15 D. A model view of a microscope photograph is shown in Fig. 4. The
fiber diameter is defined as R and a point on the fiber centerline corresponding to a
straight line distance of 200 times R from the center point a of one end of the fiber
is defined as b. Point a and point b are connected by a straight line. When the
straight line ab and the centerline of the fiber cross or touch at a point other than point
20  aand point b, the fiber is counted as a crimped fiber. When the straight line ab and
the fiber do not cross or touch at any point other than point a and point b, the fiber is
not counted as a crimped fiber. The same procedure is carried out with respect to the
center point c of the other end of the same fiber, and the point on the fiber centerline
at a straight line distance of 200 times R from c is defined as d. When the straight
25 line cd and the centerline of the fiber cross or touch at a point other than point ¢ or
point d, the fiber is counted as a crimped fiber again. When the straight line cd and
the fiber do not cross or touch at any point other than point c or point d, the fiber is
not counted as a crimped fiber again. When the fiber is completely straight over the
range of the straight line distance of 200 times R, the straight line ab or the straight
30 line cd and the centerline of the fiber are mutually superposed and touch at all points,

but in this case the fiber is not counted as a crimped fiber. Only cases wherein the
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not counted as a crinped fiber again. Wien the fiber is conpletely straight
over the range of the straight |ine distance of 200 tinmes R the straight

line [err]b or the straight 30 line cd and the centerline of the fiber
are mutual Iy superposed and touch at all points, but in this case the fiber
I's not counted as a crinped fiber. Only cases wherein the 23 centerline

of the fiber once |eaves the straight line ab or the straight line cd and

then cros e&iteline P telTRer bhcellgavds the strhlﬁghf lihenb omhtt@ﬂngls Imeard anlettien i ber .
E. The determi nation descri bed above in Dis carried_out for 100 f| bers and

the cri mpetpspesousrtonehesdt agaimistthe Aiber canied aha CBINEAWTSE: equat i on:

crinped fiber rat

Wat er Head The di Ff e?ée i%%ﬁ%\edelﬁgésﬁggg\g%géﬁ @v%lggg?l)ﬁteégﬁltj%@ ][q(gﬂrﬂéggwat er
i nsi de t hgng gheérimped fibandtibhgov@imed Usiiethe dbllowing équadosd water is taken
as the |oss water head. 10 (9) Percentage Cri This is neasured by the

fol | o ng parbepatlfiber ratio ratempest fberaaoynt o808 HME(%h hank of
circunferential length 40cm nunber of turns 10 is nade out of the thread
bei ng neasured using a hank w nder. 15 B. The hank is hung on a
hook and g8} IjossWaextHaa[tharent contai ner containing water at 20[err]C C.
For each of twent)i_Ih Ied t hreads,, an |n

| d 0, 002af. 1d
is applied to the itierencepetuicen (e WalsH f‘éfﬁ?fm@%?%ﬁg{%e%a Ii.l{l)u‘ze H’&ub?gher
hank is m?gtéw gﬂxfn:l )%%%eroa £ eVS?Qf t1he filtered ateé% takiex bs theoddhtdr pead.o t he

initial app to the hank and the length
L[ err]0 of the doubl ed hank after two mnutes is neasured. E. The percentage

crinp is ned usin t he foll owi ng equation: percentage crinp =
(L[err]_—L&g ﬁefcﬁ“%&ﬁ] ’%’f‘grr] x 100 (% 25
I ndustrial Appli cathid istieasured by the following procedure:

A. Under standard conditions, a hank of circumferential length 40cm,

number of turns 10 is made out of the thread being measured using a hank winder.
15 B. The hank is hung on a hook and put into a transparent container
containing water at 20°C.

C. For each of twenty doubled threads, an initial load of 0.002gf per 1
denier is applied to the hank and after two minutes the length Lo of the doubled hank
is measured in the water.

20 D. Next, in addition to the initial load, a fixed load of 0.1gf is applied to
the hank and the length L; of the doubled hank after two minutes is measured.

E. The percentage crimp is obtained using the following equation:
percentage crimp = (L1-Lo) + L1 x 100 (%)

25 Industrial Applicability

With this invention, by adopting the kind of construction described above,
it is possible to obtain a filter cloth having excellent fine particle collecting
performance and washing recovery performance and having high durability and

30  superior dimension stability. In addition, according to another construction of the
invention, it is possible to obtain a new filter cloth having excellent fine particle

collecting performance, resistance to fouling and durability and also having superior
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Wth this invention, by adopting the kind of construction described above,
it is possible to obtain a filter cloth having excellent fine particle
col l ecting performance and washi ng recovery performance and havi ng hi gh
durability and 30 superior dinmension stability. In addition, according to
anot her construction of the invention, it is possible to obtain a new
filter cloth having excellent fine particle collecting performance,

r esi st ancwatep peungabilify avidclcandiz ;brefa]abiyl dised for separatigg Supsuspendettisolid. wat er

bi | h b d f ded
ol a1 nishetiER 698 08 RIS Gpali Fé&%&ébﬁﬁpﬁvﬁi{mﬁ@ whidhoviy 20 to
30[err] m codietfionht ﬂlt&oﬂﬁﬁﬁtll ﬁéﬁaigeefn' dl Eﬁ’trunf: 0&%% v&hf @ eQSSE vt L'ngfégt toan q

deal with, processin ter ¢ T ORSI'S po

even m nucbtlpaf thecnhesntaxin i‘srp:o]smblcb ahd eoers mioutd partldlaﬁéf froansubniieMsnkesr ] m can

be coped sfactorl ei% pes of fine particles are not limted
in an;g/ g HEECINRE CoRAEYILR Ratisfagsanily; ctieaypgs effineppgiclasrare

separ at i ngof 'lﬁ‘ﬁté?ﬁ'iﬂ gk e\%ag,bphf'geéag&@q}fé %1’&&’?’. '(1)§; gﬁg?éu?]argyu %{l@%ﬁs aﬁ pke

plankton, it can be pr use Ica suc

m cr oor gam[mmnnglﬁ]m;mnmlestlﬁnfmwxegulhﬁﬂmnahdr sedhda’dikepieiiGon v ad bé at ion
or pre-trea B} industrial water or 10 drinking water, separation of
coagul at eﬂrqﬁrlag useq HRADD C@\%‘?résrsuphé‘étfﬁ@ﬁf’a]a%rf%fém&a@tﬁHiﬁeﬁemaﬂélfiwedf

Cloth. ohay et LR R0 R BES epriBcntion & prg-utmEde indysugal Palsot g o

filt &Pi ngdiinkiog watdresepanatibhef caﬁglumtéﬂf thatvdr ih Reasteht stknessdmerdt andfplidi@on
filtering |ayer to. the Iengncr 3‘9 of fibers of fiber bundles constltutlng
the filt ePFRFRIOR L TeseIvairyang lakes andimarshis sum of a projected area of the
fibers onto the base |ayer surface is 8 to 350 tinmes the area of the base
| ayer surface.
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2. A firlter cloth according to claim1 characteri zed in that the
filteri ng | ayer mai nly conposed of fiber bundles Tbifs g&g d fiber ratio
over 5% ) ccordl ng to cI 1 Repdacact eri zed
in that eI ongat i or”"l"“ I‘Hi"l%'m se direction a /ﬁ/ﬂ!ff r/g] 5 e d| rection
are 10% or | ess. t<r cloth accordi

characterized in that an end and/or a mddle o R0

e f| er bundle 'S

integrated with the base | ayer. . CLAIMSA fj It"’ SHESTIMAC&GE ng to claim
4 characterized in that at |east one end of the fllﬂEPLquI I'sf a free end.
6. A filter cloth according to claim1 or l.zgd in that
the fibers of the 1iber bunfilte diotk chpeoetzéehth tedng comktitute et dtdesbithect i on.
7 A filter cloth according to ,claiml1 or 2 charterized in that the

appar ent dJ@ﬁel IRET gndianHltesing dayes Wbﬁreilfh the, mtior B/Look thet thickness 1T) of the A

filt I a that densi ty of
Fi ber bund i (B ARl () be et SR EA STk i e i o

A filter dapdrhs 802aod).Rgnd @h@émwa pebjedted g 061 he lfitb%ﬁb mottﬁ@bastehsyérengt h
of the fibers of*tThe filtering layer is 2nmto 20mm Afilter

cl ot h accdrHRRgISISHoFY Wismeaze@:ﬁéﬂ@&a& laye8 surfaqenat the REPLACEMENT

SHEET structure of,the bage Y. fllter

cl ot h according to claim %Oﬁ %C?(Jatgtcg?@%\éﬁ¥$&rltlﬁe§?é ES%SJ“%WBQ 18‘.1?:0‘?%%&1
consti t ut ibage ldyer hind b dilicring lay@r mainty tohpodet Grefibertbunas dIQrimpHistibéer eof
W th a weft .and/or a warp of the base layer in at least three places. 12

A bel}0 t ygatia 8verR%i qui d separati ng machi ne characterized in that
pepar Ly 1 o Suspgnted ool bR RR B SabheREEd e B &
used. 13 .T/L of théiliiekress YPpobthei filtdringUagersionne adrgiig (ID)B@HTﬂﬂEEﬁs oh&Hefba | zed
I n bei ng ons ituted with at_least a nmechanismin which a belt conprising a
filter cl up?d €s const1tut1ng the filtering layer 1s 0.02 to 0.7.
4. A filter cloth according to claims 2 characterised in that the
15  sumof the projected area onto the base layer surface of the fibers of the fiber bundles
constituting the filtering layer is 8 to 350 times the area of the base layer surface.
5. A filter cloth according to claim 1 or 2 characterized in that
elongations in the lengthwise direction and the widthwise direction are 10% or less.
6. A filter cloth according to claim 1 or 2 characterized in that an
20  end and/or a middle portion of the fiber bundle is integrated with the base layer.
7. A filter cloth according to claim 6 characterized in that at least
one end of the fiber bundle is a free end.
8. A filter cloth according to claim 1 or 2 characterized in that the
fibers of the fiber bundle are opened and bent in a specific direction.
25 9. A filter cloth according to claim 1 or 2 characterized in that the
apparent density of the filter cloth is 0.15 to 0.6 gf/cm3.
10. A filter cloth according to claim 1 or 2 characterized in that the
density of fiber bundless at the base layer surface is 40 to 900 stumps/cm?.
11. A filter cloth according to claim 1 or 2 characterized in that the

30  length of the fibers of the filtering layer is 2mm to 20mm.

12. A filter cloth according to claim 1 or 2 characterized in that the
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according to,claim1l or 2 is provided on a plurality of rollers and noved
therearound, a ‘s plying unfiltered water onto the inclined
belt, a nEChanl%Eﬁ m“gm “‘M pplied unfiltered water fromthe rear

c .

surface of the ar mechani $m f or dewat e on the belt
by pressurizing the same, a nechanismfor pg t HAR BE tered cake
and a mechani smfor washing the belt. 14 . }. EBLACER ype dolid-1iquid

Zepar ati ngtrﬁtﬁtui‘ai ofethabasy diyemistaovove fabti2. or 13 conpri sing a nechani sm for
etecting the posiftion of ,a.sid f the,belt and rectin ering of
the belt. 15. 1_§-A bel tAtf}I_sé“er ‘581%1 3FCPTdiEe &P §_@H§r];to?l}?§;a%é%d@q§gtc%?d?ng to
claim 13 ¢Rar BGidEd SGlahHRARBIHIRIAG 15ydaeO AL ENIredlat A3 RKHOE hefogssur e

drop due to sucking fr ear sUrfiace of the belt, a nechanismfor
starting eviti atvefisanklyorregwagsel thg base kaler ini dtieast thres plagkfen t he pressure drop

exceeds a set value and a hani for st ' hi f the.fi,l.

cl ot h Sor ret urni ngd4 o a nérngéF ?yg’l?s ’@?]{B‘il'}ﬁg?sg&lfrggngla P%&hﬂ% %@r%ﬁ;éegméﬂ:dd%g;d

st nce was rﬁgzﬁ%e gra{igx?' of Eﬁ%)‘éﬁd@d gélﬂl HPEnStAEd $Fht&is CAERATuE b§Grandforting A

filter clo characteri z I'n being constituted with at | east a base |ayer

?_rll_;j affi Ihtaeb]:dltlrig WIﬁyhelaI,filcdml(nhtaecdrdmg torclailmal or Béspsed.o T/ L of a thickness
of the filterin ayer. o the | h (L f fib .of .fiber .bundl

constituting the 13-t eriynﬁ* f’%‘r@fpeq %o?gl%@mgi(geggrfu%ar?a[q?}gloesghg:rq)cgéréz ) Z(S:t ed

area of ! fgifd kiRl A9chastdcRURSmS H bAk 4 Bell omPridh JflrTIshe area

Se : sol 1 d-

of the ba:s yer surface. I qui d separali ng machi ne
char ax er iacestding tolekdimal 612 isgrovitied tn apbualdtyrof rolers hizd movedthezearoupd,ovi ded

TCUNT |t o meehatet for Supamesergired 1atct onto e R bl auedRBRT I °°' '
char act ef iggaghL B0 BARSE bl droth L e bEARE o FEBERN EURRISHh EbONI NG

an inside an portion by providing a filter cloth according to
claim1l ordévacinmed cakel formet om thi belt bykmessurizingithel samsprisemechanisse fiehi sm

for passing the uynfiltered ter throu the filter. cl.oth suppl yin
unfiltered P&Pléi@eldﬁ@’aﬁﬁ?‘%{\gﬁeoﬂ@za E‘GE@?’H@“JPI WﬁnglH% tkb‘iol?etlf?)c/)n, gprr)éc hgni sm
for waghing 16. A belt type solid-liquid separating machine according to claim

¥p q p

14 or 15 comprising a mechanism for detecting the position of a side of the belt and
correcting meandering of the belt.

17. A belt type solid-liquid separating machine according to claim
15 characterized in comprising a mechanism for detecting a pressure drop due to

20  sucking from the rear surface of the belt, a mechanism for starting or intensifying
washing of the filter cloth when the pressure drop exceeds a set value and a
mechanism for stopping washing of the filter cloth or returning to a normal condition
after a fixed time has elapsed since washing of the filter cloth was started or
intensified.

25 18. A filter cloth characterized in being constituted with at least a
base layer and a filtering layer, characterized in that the ratio T/L of a thickness (T)
of the filtering layer to the length (L) of fibers of fiber bundles constituting the
filtering layer is 0.02 to 0.7 and the sum of a projected area of the fibers onto the base
layer surface is 10 to 250 times the area of the base layer surface. _

30 19. A solid-liquid separating machine characterized in that a filter

cloth according to claim 1 or 2 is provided around a rotating drum or a flat plate and

27 This Sheet Has Been Replaced
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the filter cloth fromthe unfiltered water supply side and/or the other
side of the filter ﬂbh and a mechani sm f s SHieSEA®EGIRAFILPNCENt r at ed wat er

produced by the vvaigl mj filter ng|to claiml
characterized in t “"””m‘m ing |aye Hgg sed of fiber
bundl es of crinped fiber rat o Sovér 10% 20 A I ng machi ne
according to claim 18 characterized in that the drumor disc-1like

st r uct ur asepgeatioarofisyspendad spli¢ in pafiltered warerfip cegiedytmachi ne according to

Cpray, 22 ATt oriAdteiifis Bk R R RGP 1 PeRe ERNARARIAR ey 1
that the waghi mechahisimsarfilibiiag afligdifle hd aﬁfoﬁtisﬁw?&Moﬁ hrdgidingh g8yl | zed

liquid to flowin the opposite direction to the flow of the unfiltered
wat er . 23cloth accoxding toeglping 1raachanvand @cdrval ega disccliles structuxgl megnber, a

h terj i.n_that filt t I ' ' | ed t f
Sane o ¢ erBahaite 42 nahilte IR ki FERH MRREMGBHER phe, Bl aloin REERIEE vhi cn"
can pressyjfilfged Rated i ihelpartRibné@beisidedr dndMESSHbE, DmeskMiisth fenwhiélEnpassi ng
resistance of the unfiltéred water with resEect to the filter cloth. 24.

A filteri thg fitiee slotleframcbe unfiljered watezisuppl® st 1¢he oiheg side afshpfiltet ng a
mechani smfar_ detect.ing the passi hg resistance of the unfiltered,water with
espect -t GoMs R, it RORFalR ek P Selerrndcs ty bE vt g
washing of the filfer cl oAWleheERtH SfrdteGtleddn befigSdoRRERUEKRRAALS IehsBLt

val ue; and a mechani sm for stopping the washi ng. of the filter cloth or

r et ulfi ngbess layeroanded filloring 1aysn mefinkyrcompasge ¢f dibee bhndles ph prmpedifihcs

washi ng or intenih%l}/i ng of washing of the filter cloth was started. 25.

A filteri RIORER ‘according to claine3 characterized in that _
REPLACEMENT SHEET 229 in t Adiliehihs iiRhBR a08d8ngtbRMiM X dRrddheiRdiis titovi ded

a concentrated water discharge )
the drum or disc-like structural member is rotatable.

23. A filtering machine according to claim 19 or 20 characterized
15  in that the washing is a washing using a spray.

24. A filtering machine according to claim 20 characterized in that
the washing of the filter cloth is effected by causing a pressurized liquid to flow in
the opposite direction to the flow of the unfiltered water.

25. A filtering machine according to claim 19 or 20 characterized

20  in that the unfiltered water supply side is sealed except for a unfiltered water supply
opening and there is provided a mechanism which can pressurize the unfiltered water
to a pressure greater than the passing resistance of the unfiltered water with respect
to the filter cloth.

26. A filtering machine according to claim 20 characterising in

25  comprising a mechanism for detecting the passing resistance of the unfiltered water
with respect to the filter cloth, a mechanism for starting or intensifying washing of
the filter cloth when the passing resistance exceeds a set value; and a mechanism for
stopping the washing of the filter cloth or returning to a normal condition after a fixed
time has elapsed since washing or intensifying of washing of the filter cloth was

30  started.

27. A filtering machine according to claim 25 characterized in that
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characterized in that the washing is washing the belt fromthe unfiltered
wat er supptejingiaféthgslenentered gakg; and a mechanism for washing the belt.

30. A belt type solid-liquid separating machine according to claim
29 characterising in comprising a mechanism for detecting a pressure drop due to
sucking from the rear surface of the belt, a mechanism for starting or intensifying
20  washing of the belt when the pressure drop exceeds a set value; and, a mechanism for
stopping washing of the belt or returning to normal condition after a fixed time has
elapsed since washing of the belt was started or strengthened.
31. A belt type solid-liquid separating machine according to claim
29 characterized in comprising, a mechanism for detecting a pressure drop due to
25  sucking from the rear surface of the belt, a mechanism for starting or intensifying
washing of the belt when the pressure drop exceeds an upper set value and, a
mechanism for stopping washing of the belt or returning to normal condition when
the pressure drop falls below a lower set value.
32. A belt type solid-liquid separating machine according to claim
30 29 characterized in that the washing is washing the belt from the unfiltered water

supply side using a spray.
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solid-liquid separating machine according to cl’aim
unfiltered water through the filter cloth by supplying the unfiltered water to the

partitioned outside or inside portions, a mechanism for washing the filter cloth from
the unfiltered water supply side and/or the permeate side of the filter cloth, a
mechanism for detecting the passing resistance of the unfiltered water with respect

20  to the filter cloth, a mechanism for starting or intensifying washing of the filter cloth
when the passing resistance exceeds an upper set value, a mechanism for stopping the
washing of the filter cloth or returning to a normal condition when the passing
resistance falls below a lower set value, and a mechanism for discharging
concentrated water produced by the washing.

25 3S. A belt type solid-liquid separating machine according to claim
30 or 34 characterized in that, the intensification of washing is increasing the pressure
of spray washing.

36. A belt type solid-liquid separating machine according to claim
30 or 34 characterized in that, the normal condition washing is washing the belt using
30  a spray from the unfiltered water supply side of the belt and the intensifying of

washing is washing the belt using a spray from the permeate side of the belt.
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28 or 29 chanacterized in that, the nornal condltlon washi ng i s washing the

belt using a spray fromthe u “mmmglmmﬂml.l mscsheeoﬂasﬂ%h@&séﬁqed and
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perneate side of the belt. 31 35. ATilterin rding to
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wat er  supRhhs 8 rotmhNEorddiib® 5va§ﬁ1ﬂ§hs WakEgahé BIIRY cloth from the permeate
side using a spray and the intensifying of washing is washing the filter cloth from the

unfiltered water supply side of the filter cloth using a spray.
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