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NOTCHED W RE, NOTCHED W RE ELEMENT AND FI LTRA%W%’“”WMMI””II”"I
APPARATUS BACKGROUND OF THE | NVENTION 1. Fi el
I nvention The present invention relates to a notchéds®

e o e N R T L

of the Related Art Conventionally, wire elenents are
used as filtering nets of filtration apparatus.
Vedge-type W ressrardroowndotypes W esyar @ known  as
wres of wire elenents, and wires called notch-type
1. Fivlreesi( hereinadteicn referred to as "notched wires")
have cone to attract nuch attention in recent years.
A Pt GHEd ewitr eV SN sUCh ehatteonecsar faed «of varbang notched wire
| ate made, of a material such as stainless steel that

elenqidig G5Er Por T 1 3t T8hdgtR 2 4Hd° cBF 1 0%i D TELie8t 4hEe fLement.
5. DJSOJJ{%Ciil ' tg'&p{@, efget]{aog‘édsgLLpes at prescribed
e

I nterval s. wWre ement (hereinafter referred to as
" nodched (Wnke 1yl et "9l dns neQnsiddict &45 bys WeRdL 08 &y nets o=
notched wire spirally around a filter cylinder, for
filtexanpl epphnaswuch #eAapneypd hatrest anadi Ohdbd MY peeelikONSare known
cone in contact with each other in the vertical
as wigiepeth Fone cAefibaid. taochel r 43 Feeted nicgchansed wigefs| gwreinafter
bet ween the gaps forned by the recesses between the

refe i) €6t Fon LTI 5Es Vo St he Mot e i P e el dfegnfich attention in
recel\l\@qe%q)é..pag tn!oC\:lc%%d WQ eisdlsal‘_lrc[;%t %Eﬁsatacrsr? lsarlgfearcet Igana t}::'Iﬂlaend plate
projection stripe height are renpved ?re]Ter 0°the
made fdH EOMé{EkiEQCHﬁEHt§£1Qtaﬁ%ﬁkss(gaeel_:ha; is superior in strength
Japanese- Engl i sh/ Engl i sh- Japanese Dictionary of Fuel
and candosbobriezantcalechid cakmd@rish Pro 235, i @Akt tbdy athrescribed
. Marine Engineering Society in Japan, Seizando Shoten. .
inteyyyls.j| § EiFeef$eTorT MG Ite "BrigicAe TRARBEeLuby | @antnotched wire
le Pi pj ng System and_Fuel Pipi n% S%/stdem JI'S F7103), " .
=m0y 29 5BANGSES T TGL PP Al " Sra War't  EotiiP t kY pagund @ filter
cyli%%%,ﬁf?&fa%?a%pq%,ZQQJS’uChEér?lJLaqH)%EI PR3- QLfts‘]<1:1§je—i7rgiq'1% sections come
in contact with each other in the vertical direction. A fluid to be

filtered is caused to flow between the gaps formed by the recesses between
the projection stripes of the notched wire =lement, whereby particiles
whose diameters are largexr than the projection stripe heighzt are removed
(refer to the following documents {(1)-(3)).

(1) Japanese-English/English-Japanese Dictionary of Fuel and
Lubricant Technical Terms, p. 235, edited by The Marine Engineering
Society in Japan, Seizando Shoten.

(2) “JIs Filters for Marine Engine Inlet Lubricant Piping System
and Fuel Piping System (JIS F7103),” 1992, Japanese Industrial Standards
Committee.

{3) JIS F Standards 2001, “Explanations of JIS 77103 Filters for

Marine Engine Iniet Lubricant Piping System and Fuel Piping System,” pD.
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: Mari ne Engi ne Inlet Lubricant Piping System and Fue
Piping System" pp. 1 L LEEEEEE FEEE VI VILL VI
VITL T T *300002* 2-228 to 2-234, 1994, Japan
Mari ne Standards Associ ati on. Incidentally, in

. 928nq%c?$gﬁwnreogjeqpnts to. redgce t he n1n|nun1§|ze

& AU
e’ di anet er MegEaF gh - SUbETEndes °F 62 he°T

Ca@&UQQQtaml9 fluhgtcHijlseQ§Q%§§ﬁ.y {Qvggggga%% Rhglmum51ze
hei ght of the gaps by lowering the projection

(parStliepeSamdiomeVver, réosefd RYoishanped] €CH00a 5t #ESn 2 fluid, it
decreases the open area ratio o f . the gaps and

is nehenc®Er ¥ horeases sehend hewhesifstancers Ty prevenitg tddqirojection
increase in flow resistance, it is necessary to

strigeger Bl YHe t*é’ﬁ“&lrl“épé}ﬁlea?é‘al TEIT 5y rdeer edast Igp 14re the open
thickness of the gan Elate that is forned with the

aresa ﬁ?OJecflon $i59 pe FBWEVéFea&eérﬂhsfhﬁ”Fﬁ% TTﬁ%&nesgcpr°v°n“

se -t be,ban t Is.th nath.of  the .notched

suer %Fre gﬁg ﬁgﬁgéa|%ie§%§’?he gu %q1?iy =4 notchgd Wlsre“he Fotas

open @&ldzarnetshed &Udﬂ%a@h@@eﬁﬁvaﬁﬁ¢g€§égéﬂ$f that,are plate that is
sufficiently strong and can reduce the m ni num

formegawtict| ehdirarmeterioof sfoimign suhstancesdreabeng the thickness
captured while preventing increase in flow

of thpdsingt ahte: ISURMARY SOR-THE HNVENTIONC Thesprésertnd hence lowers

made in view of the above problens

i nv i.on has bee
the 4t BRaiart, aAd aReon et oY ﬁh@orﬁv%%t%ﬁ Feement are desized
at gh@ af-or, %iggtg Qyi.de a, %gnerdn notched

q ﬁ 9n mum par 1 le diameter
Wre elenent that arée sutficlent y strong and ca

o0 £oGapLHr eul OFf 1 g &Hb§$aﬂﬁﬁﬁJhQNMmglsn@%iﬁﬁﬂp@ hﬁL ease in flow
di anmeters while preventing increase in the flow
resigtegicstance of a fluid or the like, as well as a
filtration apparatus using such a notched wire
el enent. The invention provides a notched wire
di sposed in lavers_in tration apparatus,
notched wire ele ¥M%%hprlgrth§VFNFE§P frane of a
f I"Iﬁer @E'ﬁggnapgﬁ;‘ﬂ%ttu%rangs %ﬁnﬂ%t ﬁF@gl‘M ree&hc@t Ih§ %Q&IQQ problems
around the filter frame spirally in 'layers, a

in thiialter, adricoAn appaEatdfStKOTPLESEDGn 18 ﬂfﬁz‘r@_-@@g)&oaﬁldoxaide a notched
not ched wre el enent disposed in the main body and
wire and a notched wire element that are sufficiently strong and can

cabture foreign substances having smaller particle diameters while
preventing increase in the fliow resistance of a “luid or the like, as
well as a filtration apparatus using such a notched wire element.

The invention provides a notched wire disposed in lavyers in a

fiitration apparatus, a notched wire element comprising a filter frame

(]

=

of a filtration apparaztus and a notched wire that is wound around the
fiiter frame spirally in layers, and a filtration apparatus comprising
a main body and a notched wire element dispocsed in the main body and
comprising a filter frame and a notched wire that is wound arcund the
filter frame spirally in layers. The notched wire comprises firs=z

projection stripes formed or one surface of a band plate at prescribed



conprising a filter frame and a notched wire that is
wound around the filter frame spirally in layers. The
not ched wire conprises firs . projection strives
forned on one surface of a band plate at prescribed

i nt enxgls |n the I%ngltudlnal direction of the band

e 5 d s Y 2 Ui veeti O PARE Rlgte so as to extend

i RRLAXL PRt (¥-p§f cul to the | ongit udinal
lnagirgctlkon of the g %$p15}éﬂ8?o 3 agh%éscrfbeanelongltuOlnal

diredtQd Bat £ea @nG ¢1wkthoy NRSPECE Lgcthaxiq%&uhqumék angle with
direction of the band plate; and second projection

respssiv ipesciextiendgiingdhetweenr beidi ret PHo)10ld Oflate; and second
stripes, the height of the second projection stripes

prolqseiimg shalbet tamdihatbofwedre thiei £$tsprojeictctdpp stripes, the

. strupes and the width of the second prOJectlon strlpes

“‘3rb6|ng“§ﬁo?T%ﬁ“q:ﬁéﬁ JERET PRGN o Pﬁenﬁl?@ﬁlﬂﬁﬁofééﬁl6ﬁ““ of

FirgS in. the.width djrectlgn 0 e band pl at e o

o %r %étng?c g Phir el i1 g prefé{a%Fe STHAtY B4EHC 8?10“ stripes

be1n§B§o§€§PQQanpﬁﬂi@@F&Qnoshﬂkp§§rgé%goq g°9¥§@t§“%£§ Q1th=w1dth
or a slant surface between a peak and an outer end |

direddiernwodt hhdi peed ikndehereof. | t is even preferable
that the second projection stripes be projection
stki pes hhvinmgcaedgenes alilty isepiefgcilar tbaossach of the second
section, a generally trapezoidal cross section, or a
proji&ﬁ%W%FlﬁlPrFa%@ﬁﬂé?C€P8§§ §BEE7ON. 0 THe ShePghsupfaeadtptvesn a
f he secon ectlon strl es xtenQ|ng bet ween
kg da%(?gi%ﬁ?gfe§t|%n e stjD ESnst ant 1P F R reterable
th t|9H9|EHng§| dikection of, vary an%r% 88 0L decrease)
: gradual |y |npthg Iongltudfngf dlrectlgn Each of ?ﬁ aving a
geneSEAGNG enfilcQjreClh ONcSbE s PEScORYn Pea f gEpBeh Aty ac PIPRSidal cross
position in the wdth direction of the band plate,
sectigid Pr 4 gepeehétable aphat aeactrsof stheisecofte height of each of
. gﬁo ection stripes be forned proxi mately at the
the S PPIEREL dfhrl?ﬁstQﬁ§qﬁ§%§9pP§Fé°°F thg first projection
3 L’*l[:l%r etng(/apé %Og‘xlgata ¥_ %QO?QD ! O Ct I On st rl es b increase

med so as to Cross ou SEFOW o T SCt Fdng |
or de @E @séj@“qggﬁlﬁv1BOMQ§EOBQ§EuélQ¥5dEE99% $pe ngﬁhgﬁthose cond
into the inside of the notched wire elenent. However,
prOJddnaamesandanope@tb@n‘&&mbae&tn&yEh%pﬁarmﬁalﬁaoaslhothe width

cross the flow directions at a prescribed angl e ot her
dlreqqkﬂ@ abdire ognd plate, and it is preferable that each of the second

1nte*\1
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projection stripes be formed approximately at the center of the width
of the band plate. It is preferable that the second projection stripes
be formed so as to cross, at about 90°, flow directions of a £fluid or a
powder that Zlows from the ouiside into the inside o the notched wire
element. However, the second prcjection stripes may be formed so as to
cross the flow directions at a prescribed angle other than about 90°.

The invention also provides a notched wire disposed in layers in
a filtration avparatus, a notched wire element comprising a filter frame
of a filtration apparatus and a notched wire that is wound around the

filter frame spiraily in layers, and a filtration apparatus comprising



The invention al so provides a notched wire disposed in

lavers in a filtration apparatus, a notched wire

el enment conprising a filter frame of a filtration

apparatus and a notched wire that is wound around the
a maid IdRYy Bhame SPLERBE -wife |ealVe_%\re$1at andpasbal i ddPhain body and

apparatus conprising 3 a main body and a notched wire
compelsenent dispesetkdne thel ARhOCbOEY WGk tGARAPEESkEEhd around the

filter frame and a notched wire that is wound around
filteqmeframe tsoridarldive igpi ¥amdnp -i n They erestchiflde wiotechveghpwiises first

rises first projection stripes formed on one

., conp _
PLOJefirPdc 8 btP S bS5l fe®t PHESCRi Béd® GaftePyars ¢t prescribed

el POl RSO OT 18 DO R 215 50 B8 L0 v
in a REEReRdbCWrAr tQ LPS:bonaidd paky o Hi &etd 0N OfLENE o tuainal
band plate or has a prescribed inclination angle w th
diredwdspect tioe thhend pngitudi nals di pectéObf itkeibaddon angle with
pl ate; and second projection stripes extending
respdyet igerthiehe dnigrigtidpnaj edt F ont 5er i pesthin 4wl plate; and second
. longitudinal direction of the band plate, the height
PO ST M’ SR © *pP B &1 PERVSERi (hes L et G roAaFFépn tshaapes in the
that. of the first projection stripes, .each. of th
longlst_'eucdtolrr]1 Lordf eEFT oh gFritr?J‘SS PRAVI Bge eCoﬁ\}?‘Sx%&ﬁPP‘éc@%thS ~second
projéﬂéyyhséﬁﬂag¥¥% @ﬁgﬂlérQﬁggt%EQAﬁptgykqgs@QQOchkmgnstripes
width direction thereof. The filtration apparatuas nay
each be sihchetbati Btofe fditinds 0fiPe POMRERg { [cOWSeksOUGRt B 2 s1ant
notched filter elenent, it is filtered in tw stages
surfapne pprgeeyap eS8k hrviargovhersame iheightwiak-it Hérhet gdnt thereof.
of the first projection stripes and second gaps S2
haVihgla ReF Rt TRRAT TSt RRY et gitch shat s fa Fdnid or a powder
rojection stripes mnus the height, K of, the second,
flowsgrt%}ré)g %10?1nhe s‘i°rt|cg’§§, ffﬁge iefls meé%d Secthd ‘gapscsl in gyo srages
by - £ DEING gy ned bat Meen JAyenRd nSeek QRS of the potekedy e £ivst
wire. According to the invention, the second
projartdjo@cs t 0ip St kingesetdrad gape ssmaklieg d meRghghtndtha@ab the height
the first projection stripes extend between the first
of thprijwsdt Porl stvipestiarthaihgagittautie haht difrgiod isenocof projection
. the band plate and particles are captured by the gaps
Strlﬁeosr'néaeb%fﬁ%fer?“t%éeFPthgaﬁ%Sojséct POrPe St ifpEBeante pien layered

sect98Rs Sforged beiween .t he peaks of the gecond proj ection |

According to the invention, the second projection stripes that are
. smaller in height than the first projection stripes extend between the
firét projection stripes in the longitudinal direction of the band plate
and particles are captured by the gaps formed between the first projection
stripes and the gaps formed between the peaks of the second projection
stripes and the bottom surface of the upper-layer section of the band
plate. Therefore, particles having smaller diameters can be captured
than in a case that only the first projection stripes are provided.
Further, the second projection stripes extending between the first

projection stripes has a reinforcement function and hence can increase



. stripes and the bottom surface of the upper-I|ayer
section of the band plate. Therefore, particles
having smal | er di aneters can be captured than in a
case that only the first projection stripes are
the soarx%\ﬁngjﬁdof tll:'llérkggéheé %réecwsd apEQLS%E,l %%eslgarrln &1 te itself of
extendi ng between the '"First projectrion strlpe§ Ras a
the fietdHdr carentaf upstion amdnhgnce can increase 4 the
strength of the notched wire. As a result, the band
pl B¢enintseht picorcherndechesh witire peani beurhde dahin@Rethat their
- Formng the second projection stripes in such a manner
Width het SPREFRT SAiedt RDe sletomt ef tharfitdse beafedtion sheipes in the
.. fiyst projection stripes in the wdth direction of _
Wldt*ﬁr?relrﬁgﬁac’ 1%t &° frefies’ E%ap%éf?ikﬁ|5e“—fd>°§&¢ﬁ#és%c SHEPEAg® increase
[l .fricti in_the gaps,. and .to thereby .
of tsugé?gs%ﬂéﬁéﬁéa%té tg]% f A’ aﬂogv“vgr”e%elrsetbéhcs:ép%fe%\yfllnﬁ'rraaSe of the
flow OFe 4iN& ahickeo £ EACH Of 4 td1e t58CQRAE. proj ection stripe is
formed with the convex surface or the slant surface
betawterr i hthepeakoandpt bge i@ ANd plen itheorMb @t th the convex
direction and, preferably, the cross section, taken in
surfa¢fe afi bR s Hrectirdnceobe thresadondepkopBtttihenostet pesd in the
. ._is.made generally semcircular, generally . _
width rddﬁeeférlga| angy PFEAEFAPEY  tYhargorar seThi X sdpppesiRsthe width
- curren f | ence. and_t herehy prevents increase .
e € e R B R B 00 S dRE S T Tt ey omieirculas

gene SECUY edra FOF M 0 eagh OJentei}%l_Si?CO{‘PiaH{th%%t.i on ﬁ&%l ps?&presses
ﬁe an

approximately at the center in the wdth of t
occuptate smmkesbilepoOsshdlBet by edecent HE ncPBXEEMUMNE] ow resistance,
conpressive stress and the nmaximumtensile stress that
whereRit i simeothhéloarchplat secarefior exanpl e, winding the
notched wre around the filter frame. The strength
antC e b abioti tY° GF CPRE BISPEREd oW Ti& 15T 13REOB@ately at the

centépqrne%%gdw' E\l:'}[;t&?r‘chet Iggng\sgigg?gr?ageisl g%{)lgtg\%élé%l? hteo reduce the

performed by the first ga or e

maxirhlﬂryebﬁ.g_r§§§i\i'é3@&r@fsstQﬁj Q@@dmm(?ﬁuﬁn %QQSbﬂ@g!g]g:e,tslgethat occur in
same hei ght .as the height of the first projection

the bghfdipeseaiv, fhe secend, Waps nS2tmheseched ghtrei SrfGidAthe filter

to the difference between the heights of
frame. The strength and the durability of the notched wire can thus be

increased.

Further, the two-stage filtering is performed by the first gaps
S1 formed between the layered sections of the_band plate and having the
same height as the height of the first projection stripes and the second
gaps 52 whose height is equal to the difference between the heights of
the first projection stripes and second projection stripes. This enables

efficient and reliable filtering.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a vertical sectional view showing the entire configuration

of a filtration apparatus according to an embodiment of the present

5



. the first projection stripes and second projection
stripes. This enables efficient and reliable
filtering. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a vertical sectional view showi ng the entire ‘d ‘o
uration of a filtration apparatus according 0
lnverg%rger{n‘godl ment of the present 5 invention; Fig. 2is
S-aiperspest bvgeYEﬁél\é@lfv@nvfévﬁngﬁtarqfeigﬁerfﬂ léf a‘E}ll onflltratlon
apparatus according to the enbodi ment; Figs.
appad i pebspeali ve sHiewmndiiachari zont al secti onal
view, respectively, of a wire support nenber and part
of FEg M rie anida pse d rpegomeadtivel thewtand) ot hérizontal sectional
filtration apparatus according to the enbodi nent; Fig.
viewg r|e§p§‘:§é?’?Hfal"fséc‘t”r’éﬁaﬁuﬂﬂoé‘\i@ Bempar tarsf Pehe of rewire that is

filtration apparatus
in coégég}: Ilth Jt Olrtl ﬁégéffg%er rs‘réclﬁ{l] atplgglraltu%ra?:goaﬁlxégri):artd?dembodlment

view ofs part, Bebni K Q. se%tl%lngl 4 Eé g%SDeaq:tl enal ‘e/'é?}"!fe that is

taken along line AAAin Fig. 5; I'S a Sectiona
wound/llﬁV\ILay}eQd’sf espandicngt t o 1 e alﬁpérﬁ@ﬁyﬂ'&lrd\ihsw_o Qﬁquérg:odlment

5, of a wire according to a first nodification; and

Fifig 9 § sisaaverhieatesectdwonral parewsoin paid. of; a

| ayered wire according to a second nodification.

ORI PTIHEN 208 ¢ FHE IPREPERRED 2RVBOBI NENTS. &n 2etbodi Fegt 5
of _t he present |nve tion will be hereinafter

deScti Bed Wi 11T TePar ehdd ¢ 8°fﬁ%s%‘?%‘i’/&r\’?gg° RS Atodcihonal view
of FJ.Fd 95 1’ofaan‘§£9e bé)cdcyor.Jd f %of IaI EEQH: oai% ra%'ilélg, and

accordlng fo the enbodiment “has a gener
cyriqdrd cad aShElﬂ&l\MEQS@ebQE.BQme[&\bo@f éagrtgweqd lah}%e.ced wire

a flat-top cone . Its top wall Ic is forned with an
accondiingt tol a throughmashifdleaaibhuid to be filtered flows
into the main body 1 and a curved wall |d of its

bottom portion is formed with an ougl eEI_hI bbtth[ough ;
om en
i h o ThbLetst [l g8 Awmiase. Tl Palier o
ang i Smgbé(?xgert‘@ @be.thteorBﬁ/@Jnt! € Qfention will be hereinafter
described with reference to the drawings;

Asshown;nfig.]q amainbody].ofa:ﬁjtrationapparatusaccording
to the embodiment has a generally cylindrical shape whose bottom ﬁortion
is shaped like a flat-top cone. Its top wall 1lc is formed with an inlet
la through which a fluid to be filtered flows into the main body 1 and
a curved wall 1d of its bottén\portion is formed with an outlet 1b through
which a filtered fluid is discharged. The bottom end of a rod-shaped
fixing member 2 penetrates through and is fixed to a bottom wall le of
the main body 1, and the fixing member 2 is erected vertically in the
main body 1.

A filter frame 3 is disposed in the main body 1 in suéh.a'manner
that its center axis coincides with the center axis of the fixing member

2 and the main body 1. The filter frame 3 (filter cylinder) is configured

6



the main body 1, and the fixing nmenber 2 is erected’

vertically in the main body 1. Afilter frame 3 is

di spose.d in the main body 1 in such a manner that

its center axis coincides with the center axis of the
menber nd the main body 1. The filter frane

. Cfixi

in tn S TR o o s K FERTBTT 1 Har B L FAP i€ ol 60F o211

Clrcmqnebrott/émgg@src@' Ly g&w grc sogrg%aéaecéa E*w prescribed .
r. Om

general ly ircular.botto Fate ate’ spated
inte@aQh Oﬁb@falbYoa P ESLd wbed sdp@)togrt\ﬁﬁs]mbe Rlsusal o disposed between
rod- shaped wire support nenbers 3c are dlsposed
the tbetpieare 34 hedtOp pbaten3d aardit ke Hotbams pkat8gdH a30prescribed
as to be arranged at prescribed intervals along a
intexdalel eloande the tlwo endstivd teaclkndisr ef sepppomtirrerbpport member
3c are fixed to the top plate 3a and the bottom plate

3¢ aI?bflz\eﬂoT% § icep II"Jo‘"i”'rﬁscPat ﬁl‘lﬁlu*@hetkﬁ&ttoé‘p%?é?é@a @f hole 3d is

fra he the fixjin
formedﬁ%‘g % penet :Tgt actehr%oug]gtt fl’lloliil tFF3he o tq’@naenter’ and
the fRQALLORemYy E%Jéwé&s”@fm@{ia? A H)i(e,ecgct Y 'htx]g tto?_pe'ld portion
plate 3a. An outflow hole 3e "that is larger in
of thdi aneies rndrrt heif ifxixag tEMEr t3pis1fQr mad tAW QG 1ow hole 3e
the bottomplate 3b of the filter frame 3 at the
that dentlergss as damddegwthanf kbedftpifd ownbetrweenst Aermed through

circunference of the outflow hole 3e and the fixing
the Rodhear P22t hatl iof F88sEF Y3 hskrated 3t AE otith IS GUEP] ew to allow

le 3 at he center. he main_bady 1, the bott
aflulI%a e {;‘ﬁeerf “feft (I;%IPT%E e§1C§e85r§1%§ut“ he ¥ pice €'and the

f1x1rfgan'gﬁge§b9\4§1atth§s bﬁéﬁ@ypllﬂggrgpd %‘io%ldﬁqs‘cgg éLn:e‘low hole 3e at

outer circunferential surface of an el énent

the cedeseri badthat®d)n bloam t hechsSpaeech yied ged&f d€frilter frame
bottom plate 3b of the main body 1 in such a manner.
3 semﬂmmﬁea Fhﬂi%P%ﬁﬁwﬁ@?mﬁﬁomP¢TQHﬁhﬂwéospameplqﬁqI&@ ethHeputside the
shown in qu a notch wire 4 is positioned so as

O“tert 6 EFFREMETT i e SPﬁ%a%? P&‘uﬁarﬁJffﬂ&ﬁra%gf@‘&s\ﬁﬂéewﬁ&@rrt from the
f_the filter, fra
Space@@%% u%%eg %e %O O at qFt er ge mal n% thn such a manner.

y aroun fRos8E! F are

that QaOthlth@ cWhi 8t dridiate dow wagng around dhe Sfilter frame
3 in layers constitute the Fenent 5. As shown in

Fizs sh3wrr intihiey .nDt ehed o wer 4 4hHaspas hantelaseadac circumscribe
havi ng

the circularly arranged wire support members 3c of the filter frame 3

and is wound spirally around those. The filter frame 3 and the notched

wire 4 that is wound around the filter frame 3 in layers constitute the
element 5.

As shown in Figs. 3-7, the notched wire 4 has a band base 4a having

a rectangular cross section, first projection stripes 4d each of which

is a projection stripe that is formed on the top surfa.ce 4b of the base

4a, extends in the width direction of the base 4a, and has a.generally

ti:apezoidal cross section, and second projection stripes 4e each of which

is a projection stripe that is formed on the top surface 4b of the base

4a, extends .in the longitudinal direction of the base 4a, and has a

7



a rectangul ar cross section, first projection stripes
4d each of which is a projection stripe that is
formed on the top surface 4b of the base 4a, extends
in the width direction of t he base 4a, and has a

genelgaqu%/ragelnﬁcﬂrrc@@g%mcqg CI,Q3%; QC“EHQ Qggecggdof the second

projection stripes 4e each of a’projection
projsddiicpes 4 hidde sl 8o fiardmd 107 e, £ QP h%tirgf]@chel 4b ot él'}%t projection
base 4a, extends in the |ongitudinal direction of
strigedse 4dbasin 4aisangnihas, ahe7tgenarmld yrsem fddtiindbtripes (first
~cross section. The height H2 of the second projection
projegyliopest U gss4gmald eecetnrrhechedghttribeofde) herd prsvided that
CgiFolJ ection str|$es 4d. In this manner, the two kinds
are GifiSFGPEcEFon SF }Ppcé?’e(rf iPs e pRb; 3 | DR Ktdingediggotion. The
nd..seco ectiqn . stripes_4e).are provided that
plur{}'gigg ggoﬁgg%?%ﬂn eac ot%gr i 'gh (% rextendin rd g nrervals
in thdi T8GR nThes: nQJ,dJl‘le)'n Ebrste @rh%Jv%Ci 'b%'%t%tnr\blm ftd qlrdea length
fornmed at prescribed intervals in the |ongitudinal
that dlbreechkilord Sbe a8 dicd Wave taelodd0mW didrV8r aRd s do@BPAbjection
that is equal to the width W of the base 4a. Each of
stripdte 4seédntPpres] eetivonn Btq iqpéoisénist{os madchierween stripes 4d
the adjoining first projection stripes 4d
app“ﬁﬁﬁ%ﬁlm%ﬁa‘ af *Phe* ceht8f Y thdwpathwbase %éo as to have

e 4a 0.as 1o have ott t hat . .
@ bopto dttshhan tthheatvvlldsthr‘i?fL of QCﬁl‘—’mbase Zr'édlg Wil 52 the base 4a

apprcﬁ%\raQ@lgat el e n-ghs%h@@t QD@Q AMsTg e‘érf’ngdf@y rWoder%gWQﬁ ki nsgca inless
on a stainless steel wre, for exanple he el enment

steel svigenfifgur egammid he fol | owi ng manner. The not ched
wire 4 is wound around the outer surfaces of the wire
supporet emenber s Senfagwiqwglie ©ipd rfallliogyifhgrmedieri.n The notched
such a manner that the top ends of the first

wire §f Gi%e¥PPBR {TPPHEs M FSPred bhe ST Rler hleaVéFes%%QF?%rrF members
OL Iﬂ fe Q%%.%al‘l'? %oerrr{er!i Cgpts%(:t Wit hnrt] he k%Oattgh ?’g gcgs of the
P of THe bas that

an upper-1 aver sectl on e 4a an

;1rsﬁ |'13>Qo|jQB@{oﬁLértfr_a.L@)%s‘lﬁdofortﬂ%% Base 14aeGi- rlgygscsréchﬁ%n Eget:ne base
Wi re support nenbers 3c, whereby the notched wire 4

4a amposint tomekt wihé tbp Bmtffcﬁlceuéhfaaﬁdélthéaf kot h@ﬁbs#ﬂi;ﬁ&:ﬁ section
4c of the base 4a are approximately perpendicular to
of th@h‘@ﬂfe@eﬁﬁe@%%@gtoih% Hensai e 1fand theheass e circumscribes

n support neybe 3In H?e % enent 5, the first o
e w[jTrSJ é‘é??%‘ﬁ mem ers c, whereby the notched wire 4 is positioned.

The top surface 4b and the bottom surface 4c of the base 4a are
approximately perpendicular to the center axes of the main body 1 and
- the wire support members 3c. In the element 5, the first projection
stripes 4d extend in radial directions of the main body 1 and are arranged
at prescribed intervals (e.qg., at regular intervals) in the
circumferential direction. The second projection stripes .4e extend in
the circumferential direction of the main body 1. The winding pitch (i.e.
layer interval) of the notched wire 4 in the axial direction of the element
5 is equal to the height H1l of the first .projection stripes 4d.

In the element 5, gaps S1 having a height H1 are formed by the top

8



stripes 4d extend in radial directions of the main
body 1 and are arranged at prescribed intervals
(e.g., at regular intervals) in the circunferentia
direction. The second projection stripes 4e extend in

t he %lrcum‘erentlal direction of the main body 1. The
SurfagendPngipft LAV B Yer IS§§§|1°Pnf’§r9%? )baogfe t'Re ﬁ}é)% ccheC&F surfaces

of th\é/I E?fst gr}. hg%téxhaslt di reC <t'i mecjI on Sqeegeégl unrfsat 683 and the

her 15t proj
bottcﬂ’rdsuif‘ac!eh@c %lfea(@ﬁfabér—lgﬂ@% §J—cbﬁyﬂ B9 t‘?leri)%l ghia H’E‘hé‘rt%o sections
formed by the top 8 surface 4b of a | ower-| ayer
have s@etimreofalt he) basepdas 2 the isigde rsUlhaces aref tdhed by the side
first projection stripes 4d forned on the top surface
surfaflgs afdthhefibot tromisyrtfiaces4cipés add Uppsrdl ayerhe top surface
section of the base 4a (the two sections have the
4b O?niejr%rﬂf)yer G&ﬁslSQ ﬁévFH@ Bapei it Hee arsr¥sorafedthe second
S CES the first projection_stri

|de

Projefé/'-l gr ﬁ%a Bn t e %op surfac@meibo’bfg e t&REFuFa?Ce? Eb and whose

helgh?'u_e@ItZI o4 sQrtaltlhzec @ﬁ§§ 1:4% hEBGhEeﬁk%fOftaghe 13950899 ection stripes
projection stripes 4e that "are fornmed on th %

4d, S fkaeepdbrandurrase 186 ghin Mopies - saﬁéi%ea h%lﬂ tRethe base 4a
hei ght H1 of the first projection stripes 4d, and the

(the Bot oaT siwiade véctiof knteuwperHﬂayemhseetﬁmﬂunﬁ thes configured
base 4a (the two sections have the interval H). The

can réﬂ“@ﬁ’(?nf’as %ﬁb%s cohfingicediaBgheF endve w@@rcpégnﬁ@be height H3
who ngters are | onger than the height H3 (=

= Hﬁiﬁ ﬁe YapePs °F rgn1 {h%f%(gobgef 1%%ﬁﬁ%§ Aést?ﬂf height

H3 othlegegps 'é% 9£ r%'&‘écgéf’%m?%niél WHQQ}Qetézplg %I\_wglvle p_artlcleS

di aneter of capturable partlc In a _
in a Eihtered des rdeece easad a@srég@ecﬁ|alrtcﬁﬁ:h@gfﬂetfefrgﬁlgaﬁgﬁféJ_Smance is
enhanced. That is, the height H3 of the gaps S2 is an
enharqedex Bfat he, fiHetieyiang Hbeff‘t@relmmfeszﬂlstdrelreieequ]tths filtering
and the notched wire 4. Fromthe vi ewpoi nt of
perfﬂﬁﬂﬁﬂ?ﬁsPhgtPﬁee%?W%Qﬁw nghperf6r ABReRs itizes - deS|rabIe

t hat hei of the first tion stripes 4
tE%WI éf‘ﬁ equ e]tf|% v proj et |gn sftlﬁ‘ “pes 9 é’ergﬁ(’imﬁﬂée’ it is
desiddbi@r vigdc Retweenitche: Lierste fQEQL%IOjg@t§L£ISQ§§pég dearche width
determ nes the wdth of the gaps Si be” set
of themdlksasp poisddiloa. sEEOﬁ%ifﬁH\Hdﬂﬂp@h@tlﬂﬁeﬂW%§|b@tﬁgeﬁ-the first
snooth fluid flow by reducing the flow resistance, it
projq@:l@esppabpestMtth;d‘]:eyietermlnes the width of the gaps S1 and S2

be set as small as possible. From the viewpoint of real-izing a smooth

fluid flow by reducing the flow resistance, it is desirable that they
be set large. 1In conclusion, they are se%f as appropriate in accordance
with required filtering performance, flow resistance, and strength. The
width of the second projection stripes 4de is set as appropriate in
accordance with required flow resistance and strength.

| The element 5 is disposed in the main body 1 in such a manner that
the top surface 4b and the bottom surface 4c of the base 4a are
approximately perpendicular to the center axis of the main body 1 and

parallel with flow directions F of a fluid to be filtered, that the first
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be set large. In conclusion, they are set as
appropriate in accordance wth required filtering
performance, flow resistance, and strength. The wdth
of the second projection stripes 4e is set as

pros PP APSat Bek Mg aqgorgprtcleem&lahrsﬁylé t9ectlonds

reS|stance and strength he el enent dr spose A
the ${decmmigrdiedyidni s Sy a.maRBes t:lh@tflduh%lr%@tstgﬁgaﬁeat about
4b and the bottom surface 4c of the base 4a are
90°. appeoxiumd elsy apeppeadti € udaiw ttdrblighcemd efapaxiss @hat B2 smoothly
~_main body 1 and parallel with flowdirections F of a
while |Rgind &Figéerpft e ERPshaty tthe BRPstS1 Rt Gj2ecti on

strijpes 4 are araIIeI with the flow directions F,
anghgﬁa? fqt ct:)hjdt?freoc] &t i*6A §??Y?)e%11$é?a&18§saf’ﬁ%ratus' the

flui{ll(;:%V\ﬁ:glfrl%cttelrggsflowgtlr‘?tpoo ge H?aoldl gg fl g%x c_?h at e J\.ABlet la which

ow t hrough the gaps

is RIRGdfidtergd reld ably k%)éntt:hetcg_aftj.ﬁeSI ;ﬁar?:% Sgutym @he outer
fluid is filtered by t he above f||trat|on appar at us,

circtheerdrdtiiad sorbecd idt ehedef boawst it antihel spd N@d¥hd element 5
through the inlet la which is located at the top, is

pass sphtthreuhetspacesobt simk St2hefotherlayeiredund ecieed ivdlre 4 of the
surface of the elenent 5, and flows into the elenent 5

elempnising st hPOLGH T heYgapRPet AntP $29f 1t hPurdyer gfat course, as

showpo f‘ElEC!;FWI reﬁﬂ'eoélletrrhe t %l eg?r%t écotg‘v?%le;l:dal geast gho%lt%rlng, that

is, fi:gtelybngt Re @ﬂu@r&:a'ﬂ)t §1p§£$P£§TBu¥eVV‘Be§BﬁQe§1 Ofat is equal to the
filtering, that 1is, filtering by the gaps SI having

heig]ﬁheﬂhexfghheHlﬁi‘tﬂbrbﬁeeqﬂﬁﬁ foridee shehghtsiHkafi nbhey the gaps
first projection stripes 4d and filtering by the gaps

Sz hppitmibeghehehheigHe H3 ( FHHL tha)ist bia¢ HesidhteHhebghthe first
Hl of the first projection stripes 4d mnus the

proj%‘é‘?b‘tﬁ FBIRTS fHESBEOT PPofRELH o‘h* §F?rsﬁ€§“d4er°31=ﬁ§tl°n stripes
de. ’at P@ gi‘rgremf‘t@}tte§t QQ7Se I?rtllgclles 66aaw}\ltV|010 %1gtlmggers are longer

are | 'onger  than the npu? openin

than @fne heig@epsi1Shy and {W%§exﬂ1¥l§§ oib%r‘rgrgeaptshglg@pnsrggoves, just
particles 6b whose dianeters are |onger than the

befoheitghtgapH3s anpagt i e pai tvholsesd itahat chave eendeyadthfe the height
gaps Si, whereby the fluid fromwhich foreign

H3 amgqjigs{taAcRaT Wdse ah aketaeres eare redriger gehanst hehisgieghit the fluid

been renoved flows into the elenment 5. The
fromf Jtcg‘rg%r?t%ﬂ au}'af%:\xl%ces whose diameters are longer than the height

and that

H3 have been removed flows into the element 5. The filtered fluid flows
out of the element 5 through the outflow hole 3e of the bottom plate 3b
of the element 5, goes into the space that is located under the bottom
plate 3b of the main body 1, and flows out of the main 50dy 1 through
the outlet 1b.

The filtration apparatus according to the embodiment performs the
two stages of filtering; that is, particles 6a whose diameters are longer
than H1 are removed by the gaps S1 having the height H1 and particles
6b whose diameters are longer than H3 are removed by the gaps S2 having

=

the height H3 from a fluid from which the particles 6a whose diameters
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out of the elenment 5 through the outflow hole 3e of

the bottomplate 3b of the elenent 5, goes into the
space that is |ocated under the bottom plate 3b of

the mai n body 1, and fl ows out of the main body 1

th e out et | b. Th tratlon a ratu
are lon 3|ng o't he oI men 6tﬁ§a?h% ?ﬁbcﬁtﬁbé§drellable

f||t t rd I

e‘*" d onﬁétﬁ%rhaﬁﬂhltitttfeﬁséegts HEPEEE GRRELR re zommes

on tHhedwei ght hélkreaﬁldr@ﬁlﬁféﬁi&r&an@&u%@i%ndbﬂgeﬁgﬁ& H£ give high
| onger than H3 are renoved by the gaps S2 having the

streryginghto HBef nonrhed | wixe f4 ommhitebrinheepasih€d eshbavidth (e.g.,
whose dianeters 10 are |onger than H have been

bottqmeg¢él. WThi of eriblsescapt Pepenttian ytelipalyl de are shorter than

filtering,. Fu ther t he second prOJectlon stripes 4
the 4% E SR or BT OPREThEReS Wl By & %aﬁqglﬁﬁﬁrbkﬁﬁﬁnWl of the

base lAnCEEQWaaﬂerSDQSaI‘P tglla\éeolgétgrs %‘{erneQQEP Jhcp(fﬁows through the

notched wre 4. ernore, since the w

gaps ROt tl@mnél\diéjtlrbdé&) aﬁf:l Lbe-saqrnd 1 pl,0f 6t i o &t rllspﬁ§dgfgnuch lower
are shorter than the length of the first projection

than stnr epesseddhandgibe wdwdiny YWheofardde e ibaseada,sideavathe gaps s2
resi stance that occurs when a fluid flows through the

are §$§H§d59yﬂ§ﬂﬂnﬁbel%Mmﬁiaﬁéjheheﬂmt#ﬁynmeemﬂdegtypamcem¢q¢h fluid
made nmuch lower than_ in case that gaps having the

Flow §§Heb%éueﬁﬂf %nd S§itge G T ‘gAPS-S2™af £°TRR REQ By "o sTries
de ha(\)r%l Xagt f| OW oéler%tull%@ g'g(résltsp sec4QO t)./uerr lserlrtlg:e hs prevented

flul e secured 1171 her Since -t

from Sﬁﬁﬁﬁglﬂﬁoiﬁci |_@ln1131t [H1R6$ wﬂ'?c:h%’cﬁq@ﬂ:%&%r akbYtne reduction of
sem circul ar cross section, turbulence is prevented

the flromreedurrhag. i IThasf husd &bowivMiieah teoBtELBUL@Sa tvery smooth
~the reduction of the flow resistance. This also
fl“l%dﬂFW'butes to securing a very smooth fluid flow.

t$ qg above enbodj nent the first projection

st 3‘ g 61'&cET o7 U1 p&& Gyt ho % 2geRGF T Jrripes 4d
are l I e YOJ g t(.lionss ec on

e LA 1028 0 81 AL BB Lo, o
first BeofeEsloPrairapklond Sidy ESSe%H@pQ%pQE%%éson For example,

stripes having a generally semcircular cross section

the Oirst genereadtipor ectrapgul @k 0ra@gs$e projection stripes having a
generally semiciréular cross section or a generally rectangular cross
section. Instead of being formed in the width direction of the baée 4a,
the first projection stripes 4d may be formed so as to have a prescribed
inclination angle with respect to the width direction of the base 4a.
Further, instead of being equal to the width W1l of the base 4a, the length
of the first projection stripes 4d may be made shorter than the width
W1l of the base 4a.

Although in the above embodiment each of the second projection
stripes 4e is formed approximately at the center of the width W1l of the

base 4a, it may be formed at an appropriate position in the width direction

-0of the base 4a. BAlthough in the above embodiment the second projection
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‘ section. Instead of being forned in the width
direction of the base 4a, the. first projection
stripes 4d may be forned so as to have a prescribed
inclination angle with respect to the width direction

. Qf ase 4 rt st ead of be| e

ol SR G B I PP g PRSP B o] B e

sectlf%_rn()] eed QR oslur ﬁpgﬁ Mcﬂﬁ)ﬁt@@pg@d@e %QQ/VBQ% tch;%%rt pz_eoper shapes.
width W of t ase 4a. Although in the above

It isepbedérnente each ohet hecwer @ridjRrajieat s0Nipsd MepBs feaped so as
is fornmed approxi mately at the center of the wwdth W

to redficeige base dsidtaneryche ffanpedtatbeahiiapproprhatecrosses the

position in the width direction of the base 4a.
secony %?ﬂfgﬁluor’f e Rifo 02 edO8d gt ThEP e econad propeetion stripes

it stri 4e are. ection stripes havin
4 o) t - .
" " generally FSem i T U a% °éro §'d§%%glgﬁytfﬁ%g§%ﬁgﬂd ross section

(see p;[g?] @?to'rog' g%BEEQ§§ "c(?clHBMuD@i’%r%@esfe&rl%efnsﬂ%%ﬂeéf a generally
It is preferable that thée second projection stripes 4e

semidie cahapetd &@ asctiony ddueri the afsle0vh & esicst a0€8s Q@ of a fluid
fluid to be filtered that crosses the second
to bepfajleettdnest ripes deedrand eanpiaiu fdreugecofidthe notched wire
rOJectlon stripes 4e may be projection stripes
4 Canhaeuﬁg“algeﬁerdm Wlt"']f*ain‘e@z@rﬁélerélaéésr%@@tﬁson Fysgeer, although

8 ly t ul ar cross section
o o Bradh B B0 SO e S8R e s o

ead -a genera
e- ce t
2 tom@l‘%%rg éc?a% e regﬁgggéiggt efquflal%ugag%euffelg? TEhE T abour 907

they Raychedomnea s4 ganderbacitind atief, sWbeehi ML F at a prescribed
preferable results. Further, although in the above
angleemhhdkn&ﬂinth@’second projection stripes 4e are forned
as to cross the flowdirections F of a fluid to be

f P ped e 588 dt°°96, emli‘f?é}?‘eﬁﬁyt}b%hﬁéﬁﬁed”s%f §3ck @£ the second
he, flowy di.rections es
pIOJe%tQ%W?i L :r_elnpegsOVXeAll 4: conseant l pgh né;d(% ﬁ{m9¥ directien of

ot her thou h'1'n the above® end

the bl'é%'eglaﬁ ﬂi@t@ée@aﬁﬁ Q‘flrtslaep§§§9@'gloxprsoc|ﬁ%tel o@dSt‘E}llep%fB%t H2 of
is set constant in the longitudinal direction of th

each baSecHa Letarerpidiedtibat sprapest isen mstyr ivees @dathEly in the
height H2 of each of the second projection stripes 4e

longipagivat Yigegddah|of e bhee daoreyivardi pla¢ fdirseoticgacofon stripes
the base 4a between the first projection stripes

4d. For example, as shown in Fig. 9, the nelght H2 of each of the second

projection stripes 4e may increase gradually at a constant rate in the

longitudinal direction of the base 4a between the first projection stripes

4d.

For example, the invention can be used for filtering in high-purity

water treatment and powder classification.
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: 4d. For exanple, as shown in Fig. 9, the height H2 of
each of the second projection stripes 4e may increase
gradually at a constant rate in the |ongitudinal
direction of the base 4a between the first projection

What St ic?g?megdisg:or exanpl e, the invention can be used
for filtering in high-purity water treatnent and
pomdeyr n%'tj@ﬁ%ljf W Ead |c§lr!s-p_ol,%dejlat lé§e§:1, %!ﬂr%df&ﬁ:r;ti&h apparatus,
notched wire disposed in layers in a filtration

comprapparat us, conprising: first projection stripes
formed on one surface of a band plate at prescribed
i nilersfabsoi achi¢orgirtnds nadrid ect pon sofr fehe dAmRdband plate at
plate so as to extend in a direction that is

pres cRibegy i REEEF 5L DetipéndPear SRALBAT it A5ight di Hag band plate so

direction of t.he band plate or has a prescri bed
d d ) ha 1
as tq exEERalin alﬁﬁfglwnt‘ﬂ‘a?tes%ﬁeéf’pf&’)X%rﬁ% ohgetharAafutar to the

longf%d&%ﬁ%ﬂqﬁiﬁgcgﬂﬂ% Qéﬁ%epbéﬁﬁﬁﬂﬁﬂ% §?qgﬁda&&%E%9Ebgg inclination
stripes extendi ng between the first projéction
angle&stliictpess sgedieitghthofl onlye taacand P LGin0dr SdHd PESd plate; and
being smaller than that of the first projection
styd¢pes andlachioh btofirehee secuhidhgpbefeetn ame Strspasrojection
. being shorter than a Ilength of the first projection
SEIiRGSr fed et ANt a° i dih S&FP@%tPéﬂJ BFtite Yanaepl ageny osmaller than
e _.not.ched w r.e according to claim erein each of . .
etréeet:féﬁ gpprrodjjeé:(:“tlfjgns StP e hds” &%}b\l%le?esﬁff&? Rjrelection
stripﬁb_§|b§nikgsylﬁct)§@@r Q%taWein& l%f @Hg @ﬂ:soéj&)%%jgggibg_étripes in
width direction thereof. 3. The notched wire according
a width eliaiedr2onWhereid e sea@sd projection stripes are
projection stripes having a generally sem circul ar
cr 08s Theqtatehe dav igereral ddji ntor apezeimal, vwireess ngecth ofithe second
~or a generall triangul ar cross section. 4. The
Prol Sigtihed R e géécﬁ APRYCY ¢ Udfy? C6neT 6f Sk ARTriage Py tween a peak
and a\é\r/?eg)ruecier}-eglgeige‘_il ghty q]f each  of t@e second projection

. dlrectﬁon hereof. . .
rpes extendi ng between t efIrS)f I'oj ectlon

stripesnyakd s adyal |a)éc.bgd§nboggi tudipa digecionpe second

that;g

projection stripes are projection stripes having a generally semicircular
cross section, a generally trapezoidal cross section, or a generally
triangular cross section.

4. The notched wire according to any one of claims 1 to 3, wherein
the héight of each of the second projection stripes extending betweén
the first projection stripes varies gradually in a longitudinal direction
thereof.

5. The notched wire according to any one of claims 1 to 4, wherein
each of the second projection stripes is formed approximately at a center
of a width of the band plate.

6. A notched wire disposed in layers in a filtration apparatus,
comprising:

first projection stripes formed on one surface of a band plate at
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’ thereof. 5. The notched wire according to any one of
clains 1 to 4, wherein each of the second projection
stripes is fornmed approxinmately at a center of a
wi dth of the band plate. 6. A notched wire disposed in
presézaiybeerds i!n[gegvgil:tlrnatl Cl%ﬁ%ﬁ%%[ﬂ?%%%’dircoc 1ro|ns:¢or}g't81;| gltld plate so
projection stripes for on one surface of "a ban
as tdledt@nal inl3 dIkeserbRedhd Nter viabsokna-l ongidudinak iar to the
direction of the band plate so "as to extend in a
long itk udaatailoni t i drsoappicoximatel st Pk pendaclt édcti®elthénclination
| ongi tudinal direction of the band plate or has a
angleragdr kbarkdthéloi pla¢ ilomg idnglieaw direesipect £t thé bend plate; and
| ongi tudi nal direction of the band plate; and second _ _
prdfETtd BRCIEFFpes EXteRdi AP ped iseRethaepitisg first projection
rersBEE) SOHQR S 068 R 000l Lo perond oS lhONr chan
that BEQHRCE i Q1 $1LJR8S0nfaCH s 1De1566QRd QI RCLI ML crion stripes
stripes having a convex surface or a slant surtace -
havibetaveenvax Peake atd odNaosil &5t BNGacR BeWhslth dige@&t QA an outer
thereof. 7. A notched wire el enent conprising: a
end inld eridithadéreftaod idHeartofon apparatus; and a not ched
wire that is wound around the filter frame spirally in
| ayérs? PRECHRA cHe® Rilr@eednpPPRIhYindi rst projection
stri es fo&ned on_one sjjfgge of a band plate at
pr%sg}fﬁﬁﬂ "AT8r 0818 THEF A0 ARERRAFUEI retdi on of
th-n$¥gyﬁdpb§£§ ht 43 k8u95t§¥gtﬂdqt§edf{f%%f a%gagpirally in
i s approxi mately perpendicular to the ongi t udi na
layefl J egld @B teheti hei bantsbnyatse n@r: has a prescri bed
inclination angle with respect to the |ongitudina
di fectt grogkct hen betvd pplsaf ermedd nsesondhpftagjecoti OMand plate at
stripes extendi ng between the first projection _
Presgiyiqfes PrATHRI Yt of 4 $ECHRAL prbf etV oft fhpeRand plate so
bei mal ler..than. that of, the first projection . .
as tQBES BAd SAICACROBT (e ‘SeCORACBRBT EELY aif TPerripatar to the

n
stripes and a w

1ongP@Jc{hguaslh8££§ét£J}ﬂBfatﬂe9%QBB ﬁagehgrfﬂarssg Hégcexqtbiegninclination
stripes In

angle with respect to the longitudinal direction of the band plate; and

second projection stripes extending between the first projection
stripes, a height of the second projection stripes being smaller than
that of the first projection stripes and a width of the second projection
stripes being shorter than a length of the first projection stripes in
a width direction of the band plate.

8. A notched wire element comprising:

a filter frame of a filtration apparatus; and

a notched wire that is wound around the filter frame spirally in
layers, the.notched wire comprising:

first projection stripes formed on one surface of a band plate at

prescribed intervals in a longitudinal direction of the band plate so.

as to extend in a direction that is approximately perpendicular to the
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- a wdth direction of the band plate. 8. A notched wire
el ement conprising: a filter franme of a filtration
apparatus; and a notched wire that is wound around the
filter franme spirally in layers, the notched wire
conprising: first projection stripes forned on one
long Siifdiace ofrectiandopliteevaid furaescet hed hnesvaliseliNmlination
| ongi tudi nal direction of the band plate so. as to
anglextigndré¢spectditreth s orpghatdiga pprmed m@neby the band plate; and
perpendi cul ar to the 14 longitudinal direction of the .
bafitF PIaPECHPChaR™ & Breseri e dimdl PRAVEOh thgngleshingpiection
. respect to the_lgngitudinal direction of the band
SEEIRT A € t“shahée%%ntﬁ“%rsoﬁ%& i BROSETTpUs “hrefdi RGi bt et eT than
that E@et_hfel fi_sits t%péjeecéﬂl%r?l s_éllirplege,s ach Qﬁltggts e%fontdg)%o?;%%(%@gn stripes
proj ection 'stripes belng snaJier than that of the
havidd lSttopk ek esld At Stki pesyaach ret ckhge sconNd peak and an outer
projection stripes having a convex surface or a slant
end surd adetbetineent sopedierand.an outer end in a wdth
direction thereof. 9. Afiltration apparatus
conpr i &i higttrag ivdi APBBEFtU PR Iictieled wire el enent
di sposed in the main body and conprising a filter
fram® HFh® 8 riofBRed wire that is wound around the
flétﬁgtéﬂ%%n%'rgpé[é%éﬁQIJls %¥gﬁsint{§3ngf%h%gdyﬁgéh comprising
conprising: first projection stripes T ormed on” one
a £i15¥rf aeendfar Randephed &idt cREESY WBedal M ANRkS el Pi Brer frame
| ongi tudi nal .direction of the band plate so as to
spireityenc ilayardi reict i ot dhieat wii se apphioxi Matel y
per pendi cul ar to the [|ongitudinal direction of the
bahtF Pt &FeIeFthas HpPresctoest icacPhaatitdaceanflebantiplate at
spect, to the longitudinal directjion of the ban

d
PreS%ﬁe %8 1ZhATERLONY" [T Ji°REtTBABE T i PSS B afngP bet dkebpiate o
as td N& LGS, L Qii6¢kion, Sili RgS, @rbgime tefllgeﬁﬁ%&oﬁar to the
Igr than t a? of the

projection stripes being snal _
long ftdcEinar @] ££41 00h SEriesaANG 180 gt h0f a1 1e 3686884 inclination

projection stripes being shorter than a length of the

angldg jwisth pcigqnﬁiupntserjqngthdinal direction of the band plate; and

second projection stripes extending between the first prﬁjection
stripes, a height of the second projection stripes being smaller than
that of the first projection stripes and a width of the second projection
stripes being shorter than a length of the first projection stripes in
a width direction of the band plate.

10. A filtration appératus comprising:

a main body; and

a notched wire element disposed in the main body and comprising
a filter frame and a notched wire that is wound arcund the filter frame
spirally in layers, the notched wire comprising:

first projection stripes formed on one surface of a band plate at

prescribed intervals in a longitudinal direction of the band plate so

as to extend in a direction that is approximately perpendicular to the
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a wdth direction of the band plate. 10. Afiltration
apparatus conprising: a nmain body; and a notched wre
el ement di sposed in the nain body and conprising a
filter frane and a notched wire that is wound around
the filter frame spirally in layers, the notched wire
longigoumpmniedi digr e ftirogt o pridjeciodn drp Isttrel peshfsormecseribreg inclination
surface of a band plate at prescribed intervals in a
angleq yAFPtIRARFAT dior Bt iloRJofuehaapatir Pltdoe 86 thesbppd plate; and
extend jn a.direction,that is approxi mately

Pt Pt BEPAFC T 17E™ 128° | g7 Ui AF “HFPRTI0A 1P E i It ion
. q , . . . ti. i t
Strl}:!%%r} apIhQS.ShQroPaéiea.s%rcgﬁsr*}pgﬁleéglcéxlx nsacrlfj.%[éﬁeggglﬁtg %all'her_.than

respect to the.longitudina rection o _
that Pk ahe;riaRd SEOANG iRh0JB8GHeQN SidH PETneXLRAUNG HRIMEEA stripes

&

the first projection stripes, a height of the second

havimgy @) echiven sirfigges ober nglanmaldwifaichabetidiat 20bettReand an outer
first projection stripes, each of the second

end igy §j @éditbndsre¢pean M@vierd-a convex surface or a slant
surface between a peak and an outer  end in, a wdth

di rett "5 FhEFBbFCM iPPTHRT T 13F°AFCORIaharatlls® ©F 10, wherein
r,dj to cl ai or. .10 rein S duidor a ...

== o b e s TR T ha G o Predied ndef Sefhue, e s

riledddd enedubnst ¥oe stages Lhy Bb?§tsga}|§3§vi$ﬂg havi Bgnt M€eignt as the
same height as the height of the first projection

heigist pEpas: dhdsserendcgaps 32 ipai agd a ekenghdaps Bathdw€ing a height
the height of the first projection stripes mnus the

that Hegi §he bfighhesdbondiprojrectiestionr ppespes md nfusr the height of
and second gaps being forned _between |ayered sections

the SoefcotnﬁiepﬁBP(e,%E ow§ter_1%f€, the first and se€cond gaps being formed

between layered sections of the notched wire.

16



